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CHAPTER I 
INTRODUCTION 
American society stresses the importance of education for every-
one. Ac:co.rding to Clark (1965) and McClure (1971), this emphasis on mass 
education can be observed in the increase of students enrolled in high 
schools, colleges, and universities (Tanner, 1972). The number of 
federal, state, c.nd privately ftmded training programs which involve pre-
school children, adult illiterates, and college graduates (Bowman, 1969; 
Grodzins, 1966; McClure, 1971; Tennan, 1971; U.S. Office of Education, 
1967) also testifies to the American acceptance of this concept. 
The basic skill which underlies success in any academic program a.t 
any inst:c.uctional level is reading (Kephart, 1971; Tanner, 1972; 
Wardhaugh, 1969). The individual who is not proficient i.n reading finds 
learning difficult and unexciting; he usually ber..'Or1es a dropout in the 
program he is pursuing (Brody, Harris, and Lachica, 1969; Colem,.m, 1966; 
Lewin et al, 1971; Silberberg and Silberberg, 1971; U.S. Census Reports, 
1960). 
Although .reading is the most important single skill to be acquired 
in the elementary school (Bruner, 1960; Cutts, 1964, Durk.in, 1968; 
Krumboltz and Krumboltz, 1972; Srnith anu Neiswcrth, 1969; Tinker and 
McCullough, 1968), current statistics indicate t.hat many children ai·e 
not mastering this basic skill (Chall, 1967; Colemari., 1966;: U.S. Census 
Reports, 1960; U.S. census Reports, 1970). Effi<.:ic:mcy in reading 
l 
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depends upon the objectivP.s stated, the materials utilized, the 
techniques for implementation, and the procedures for evaluation (Bryant, 
1969). Consequently, reading teachers have developed a vast repertoire 
of teaching techniques based upon the reading deficiencies exhibited in 
one skill area (Chall, 1967; Witty, 1961). However, most students, 
whether they manifest one reading problem or a variety of them, are 
diagnosed as deficient in phonics (Chall, 1969; Witty, 1961) even though 
that deficiency may not exist. Publishers have attempted to help 
teachers to remediate by pontificating that their materials are the 
panacea for skill deficiency (Gans, 1967; Harris, 1964; Smith, 1965; 
Stauffer, 1967).1 
The student however, does not necessarily respond to the "unnatural 
and needlessly repetitious material" (Chall, 1967; Witty, 1961) supplied 
to him. His prol)lem may be that a more basic disability prevents his 
mastering a particular reading skill. Thus, the teacher needs to search 
for oth'1r possible solutions (Staats and Staats, 1963). 
In some cases the literat~e on reading deficiencies overgeneralizes 
from only one related discipline, employs a limited sample study, or 
emphasizes an isolated case from a related discipline (Blanton, 1973: 
Hartman and Hartman, 1973). Consequently, the inefficient reader is 
stigmatized by such la.bels a.s dyslexic, brain darn.aged, neurologically 
.
1The three journals denoted a theme isGue in response to the above 
statement. See also Review of Educational Research, XXXII, April, 1962 
and I:eview of Educationa1R;:~~arch, XXXVIII, April, 1968, and The 
Reading Teacher, XX, April, 1967-;-
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impai~ed, disabled, or remedial (Hartman and Hartman, 1973; Ketchurri, 
1964; Samuels, 1973). These terms are often misleading because writers 
on reading problems seldom agree on the denotation of the labels (Harris, 
1964; Hartman and Hartman, 1973; McClurg, 19'(0). 
Matters become more complicated when people in related professions 
employ their terminology in speaking to teachers. Many authors use educa-
tional jargon in advising teachers to follow their clinical and narrowly 
constructed remedial programs (Harris, 1969; Hartman and Hartman, 1973; 
Spache, 1969) • The denotations of the borrowed terms vary. These remedi£.-
tion techniques may be based upon "success11 with a small number of clients, 
and the research design does not always reflect any intellectual curio~;li ty 
(Blanton, 1973; Harris, 1964; Harris, 1.968). 
Thus, there is a great need for vigorously controlled J.ongitudinal 
studies which involve large samples (Blanton, 1973; Ha.linski and Felt, 
1970; Hickrod, 1971; Ornstein, 1973). Current theories are based on 
generalizations resulting from past research made on small uncontrolled 
studies which utilized weak statistical analysis. These studies usually 
were conducted fc,r short periods of time; they often employed tests w:L th 
low reliability~ and were faultily designed. Frequently they expounded 
conclus::l.ons which contradict other studies in the different disciplines 
(Blanton, 1973; Gow:i.n and Millman, 1969; Mangrum, 1967; Tyler, 1969). A 
truly objective approach is realized when an abundance of interdiscipli-
nary research has been facilitated by discussion, constructive criticism, 
and clearly defined terminology (Gowin and Millman, 1969). 
TERMS 
--. 
The purpose of this project is to determine whether certain 
relationships exist between vision and reading. F'lax (1967) states that 
vision is a dynamic act; Cohen (1969), Gates (1949), Holmes (1965), and 
Sheldon (1955) maintain that reading fs also c~lassified as a dynamic act. 
Spache (1964) indicates that since both acts (vision and reading) are 
dynamic, with inextri cabl,e sub-skills, it is unlikely that two such 
complex processes will be easily understood. The following definitions 
may increase semantic clarity. 
READING 
Spache (1964) specifies that a. good definition of reading is 
essential to planning the goals of instruction. 'l'here a.re numerous kh~ds 
of definH.:5.om: for reading. According to Clymer (1969) 5 reading CB.!l lH-~ 
defined by means of vague statements, partial def:'..nit.ions, O!' broi::td all--
inclusive mod.els. 
Wale .J.tt indicates that reading is decoding arld. 1i ter.ary ap:prccfo.ti01;. 
Harris (1962) states that reading in-volves seu.sing 3 perceiving, and 
achieving meaning as well as acting in a variety of ways. Miller (1971) 
concurs with Harris but extends the definition in two directions~ 
reading also im·olves eye :movements and the eva,:iuation of what is read 
in order to develop attitudes. Krathwol, Bl.com, and. iViasia { 196l~) :i1c.ve 
a.ttew.pted to bridge the gap between the coi:;nitive a~d afi'ectiYe facto:r~ 
in reading. They agree with Miller about developing :proper at;ti tudes 
about achieving through, as Moffet (1968) indicates~, "a symbol systen: 
which enables the student to think and talk about other things." 
_Tinker and McCullough (1968) attempt to synthesize many of the 
partial and vague definitions of reading into the following: 
Reading involves the identification and recognition 
of printed or written symbols which serve as stimuli 
for the recall of meanings built up through past 
experience and further the construction of new mean-
ings through the reader's manipu.lation of relev-ant 
concepts already in his possession. Tne resulting 
meanings are organized into thought processes ac-
cording to the purposes that are operating in the 
reader. Such an organization results in modifica-
tions of thought, and perhaps behavior, or it may 
lead to radically new behavior which takes its 
place in the personal or social development of the 
individual. 
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In recent years educators have introduced and studied models of the 
reading process which included as many aspects of reading as possible. 
William Gray (1960) introduced his model of reading. It included most of 
the necessary reading skills: word. :perception, comprehension, reaction 
and evaluation of ideas, and the assimilation of what is read. Helen 
Robinson (1966) analyzed the Gray model and revised it to include rate of 
reading. The rate must be flexible enough to allow the reader's purpose, 
interests, and the nature of the materials to determine speed. The Gray·-
Robinson model appears to offer criteria for teacher observations and 
testing of general reading skills. 
George Spache {1963) introduced a model for reading comprehension 
which is based upon Guilford's "Structure of the Intellect." It employs 
the semantic "content11 for a.11 the "products" and all the "operations" 
of the intellect. This model provides the rea.der with different task 
analyses which correlate with the specific cells. Thus, a teacher could 
easily tes·t areas of comprehension with specific test items. 
Taylor (1971) introduced the first part of his model of the dynamic 
6 
aspects of the reading process. This model is divided into four 
categories: seeing, perceiving, understanding or reacting, and elabo-
rative thinking. Thus, Taylor analyzes the act of reading on four bases: 
physiological, perceptual, psychological, and finally, cognitive and 
affective. 
Ruddell (1967) designed a communication model for use in analyses 
of four levels of interaction within the learner: the auditory and 
visual systems; the relationship between the morphonemic and the graphic 
structures; the semantic level, which includes short-term memory and 
transformational rules; and the semantic interpretation level. In order 
to evaluate the learning situation, these four levels of interaction are 
screened by the affective mobilizers, the cognitive strategies, and the 
.context feedback. 
The Ruddell model is similar to the Taylor model since any 
stimulus can be traced through the models and can be evaluated in terms 
of a final change in cognitive or affective behavior. 
A major problem with models arises because there need not be a 
hierarchy of skills within the model (Spache, 1963) since the patterns 
are or should be flexible and fluid (McCullough, 1967). However, 
Kingston (1966) states that the investigator in adopting any model in 
forced to organize facts and at the time is provided with a technique 
for testing these facts and thereby generating more testable hypotheses. 
Moreover, Bloom et al (1956) concur with Kingston and add that semantic 
differences are eliminated because meaningful discussion is increased 
among the researchers, curriculum.specialists, and teachers. Thus, 
there is a balance between course content, student centered.behavioral 
7 
objectives~ and pedagogy; and the needs of evP-ry student are met. 
VISUAL TERMS 
The following definitions are quoted from the Dictionary of Visual 
Science. (1960) 
Accommodation - Specifically, the dioptric adjustment of the eye 
(to attain maximal sharpness of retinal imagery 
for an objective of regard) referring to the abili-
ty, to the mech~nism, or to the process. The ef-
fecting or refractive changes by changes in shape 
of the crystaline lens. Loosely, ocular adjustments 
for vision at various distances. 
Acuity, Visual - Acuteness or clearness of vision (especially of form 
vision) which is dependent on the sharpnegs of th~ 
retinal focus, the sensitivity of the nervous elements, 
and the interpretive faculty of the brain. Involved 
are the minimum visible (light sense), the minimmn 
separable {resolving power), and p3ychological inter-
pretations. Visual acuity varies with the region of 
the retina stimulated, the state of light adaptation 
of the eye, general illumination, background contrast, 
the size and the color of the object, the effect of the 
refraction of the eye on the size and character of the 
retinal image, and the time of the exposure. Clinically, 
it is usually measured with a Snellen chart in terms of 
the Snellen fraction, and occasionally with the Landolt 
broken ring chart. 
Amblyopia - Reduced visual acuity not correctable by refractive 
means and not attributable to obvious structural or 
pathological ocular anomalies. Generally, it is de-
tected by the measurement of visual acuity a~er the 
correction of any refractive error which may be present. 
Clinically, amblyopia is said to exist if vision is 
20/30 or less, or if the vision of an eye is less than 
that of its fellow. 
Anisometropia - A condition of unequal refractive state for two eyes, 
one eye requiring a different lens correction than thre 
other. 
Astigmatism - A condition of refraction in which rays i:nm1anating from 
a single luminous point are not focused at a single 
point by an optical system but instead are focused as 
two line_images at different distances from the systems 
generally at righ~ angles to each other. In the eye, 
Color Vision 
Convergence 
Diopter 
Diplopia 
Emmetropie 
Error 
Refraction of 
the Eye 
Esotropia 
Exotropia 
Field Vision 
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a refractive anomaly due to unequal refraction of the 
incident light by the dioptric system, in different 
meridians. It is generally caused by a torod.al anterior 
surface of the cornea or, of less aegree, by other 
ocular refractive surfaces or by the obliquity of inci-
dence of the light entering the cornea or the crystal-
line lens. 
The perceptual component of visual experience, charac-
terized by the attributes of hue, saturation and bright-
ness. 
- The tur~ing inward of the lines of sight toward each 
other. The directional property of a bundle of light 
rays turned or bent toward a real image point, to be 
distinguished from the divergence property of a bundle 
of rays emanating from a point source. 
- A unit proposed by Monoyer to designate the refractive 
power of a lens or an optical system, the number of 
diopters of power being equal to the reciprocal of the 
focal length in meters; thus, a 1 D. lens has a focal 
length of 1 m. 2. A unit of curvature, the number of 
diopters of curvature being equal of the reciprocal of 
the radius of curvature in meters. 
- The condition in which a single object, or the hap-
loscopically presented equivalent of a single object is 
perceived as two objects rather than as one; double 
vision. 
- A visual condition identified by the location of the 
conjugate focus of the retina at infinity when accommoda-
tion is said to be related; thus, the retina lies in the 
plane of the posterior principal focus of the dioptric 
system of the static eye. In emmetropia, an infinitely 
distant fixated object is imaged sharply on the retina 
without inducing an accommodative response. 
The dioptric power of the correcting lens which, 
together with the dioptric system of the eye, converges 
- parallel rays to focus on the retinE:I., wHh accommodation 
fully relaxed. 
- Convergent strabismus 
- Divergent strabismus 
- The area or extent of the physical space visible to an 
eye in a given position. Its average extent is 
approximately 65 degrees upward, 75 degrees downward, 
60 degrees inward, and 95 degrees outward, when the 
Glaucoma 
Hyperopia 
Myopia 
Phoria 
Stereopsis 
Strabis::nus 
Suppression 
eye is in the straight forward position. 
- An ocular disease, occurring in many forms, having as 
its primary characteristic an unstable or a sustained 
increase in the intra.ocular pressure which the eye can-
not withstand without daIJage to its structure or 
impairment of its function. 
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- (hypermetropia) The refractive condition of the eye 
represented by the location of the conjugated focus of 
the retina behind the eye when accommodation is said to 
be relaxed, or the extent of that condition represented 
in the number of diopters of convex lens power required 
to compensate to the opteral equivalent of em.~etropia. 
The condition may al.so be represented as one in which 
parallel rays of light entering the eye, with acccmmoda-
tion relaxed, focus behind the retina. 
- The refractive condition of the eye represented by the 
location of the conjugate focus of the retina. at some 
finite point in front of the eyr;;;, when acco.rr.modati0n is 
said to be relaxed, or the extent of that condition 
represented in the number cf diopt,ers of concave lens 
power required to compensate to the optical equi va,lent. 
of emmetropia. The condition may also be represented 
as one in which parallel ra.ys of light entering the eye, 
with accommodation relaxed, focus in front of the retina. 
- The direction or orientation of one eye, its line of 
sight, or some other reference axis or meridian, in 
relation to the other eye, manifested in the absence of 
an adequate vision stimulus, and variously specified 
with reference to the relative directions assumed by the 
eyes during binocular fixation of a. given object. 
- Binocular visual perception of three dimensional space 
based on retinal disparity. 
- The condition in which binocular fixation is not present 
under normal seeing conditions, i.e., the foveal line of 
sight of one eye fails to intersect the object of 
fixation. 
- The lack of inability of perception of normally visio.t~ 
objects in all or part of the field of vision of one 
eye, occurring only on simultaneous stimulation of both 
eyes and attributed to cortical inhibition. 
Vision - The special sense by which objects, their form, color, 
position, etc. in the external environment a.re 
perceived, the exerting stimulus being light from the 
objects striking the retina of the eye; the act, 
function, process~ or power of seeing. 
Vision screening is defined according to Cunningham (1963) as a 
gross test to indicate the probability~ not the proof, of need fer eye 
care. Bryson (1967) indicated two purposes of vision screening. They 
are: 1) to see if a chil~ has learned to see with both eyes and 2) to 
10 
determine if there is 20/20 vision in each eye. Emery (1962) concurs; he 
indicates that his (Bryson's) purposes for vision screening are secondary 
to isolating the child who has a vision problem which will impede him in 
his learning at school. 
PURPOSES OF THE STUDY 
To determine whether or not the nine selected visual abil:i.tles are 
related to the sub-groups based on the categories deriYed from the classi-
fication o.f age, S•Z!X, and the date of the last visual examination. 
To dt.termine whether or not there is a relationship of agreement 
between th£· optometrists and opthalmologists within the categories of the 
nine selected visual abilities. 
To determine whether or not there is a relationship between age, 
sex, intelligence, vocabulary grade level scores, and comprehension 
grade level scores with the twenty-six visual scores from an in-depth 
optometric visual examination. 
CHAPTER II 
REVIEW OF THE LITERATURE 
Educators and specialists in vision are concerned with the consist-
ent visual demands which academic tasks place upon students. Reading is 
the primary requisite for learning in our educational institutions. 
Consequently there have been some attempts on the part of state depart-
ments of education, special education cooperatives, and local school 
dist.ricts to provide an initial battery of vision tests in order to 
determine visual disabilities. These vision screening progra...11s are stc~ps 
towards reaching the ideal goal --- to have every child receive a. profes-
sional eye examination before entering school a.nd at two year intervals 
thereafter throughout his lifetime. If this goal were to be realized, 
the current controversy among the various disciplines would be solved; 
they would know which functional vision tasks are necessary for success 
in the academic setting, and they would understand the relationships of 
these tasks to learning and reading efficiency. 
Revi_cw of Vision Screening 
In the meantime, the controversy continues. Grover (1965) 
reported the results of research which involved a. randomized sample cf' 
the total ,Columbus, Ohio, school populatic·n. His study involved 23,611 
children in grades four, five, and six, t.o whom registered nurses 
administered the Snellen Chart Test. The criterion for referral wa.s 
20/70 on the test. Two hundred fourteen students were refe-r:red by t.he 
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nurses. Of these, 168 students were.actually tested by optometrists 
and/or opthalmologists. These examinations revealed that only 21%, or 
thirty-six children were classified as partially seeing according to the 
State Board of Education standards. 
Crane et al (1952) attempted to "evaluate the visual abilities of 
606 first graders and 609 sixth graders.in St. Louis, Missouri. The sample 
included 17% Black students and 83% Caucasian and other students; it 
crossed socio-economic levels as well. This screening indicated that 27% 
. (327 students) of the sample were in need of eye care; 23% of the first 
graders and 31% of the sixth graders. The investigators also found that 
20%, (53 students) had a muscle imbalance, whi1e another three percent 
(25 students) were referred for a variety of reasons. However, Crane 
also discovered that the four testing instrtunents used in the screening 
missed 8% (97) of the students who required eye care according to an in-
depth opthalmological examination. 
Welker (1956) reported the results of a vision screening progran 
in Rockford, Illinois. This screening, conducted over a two year period, 
involved the testing of 12,000 students in grades one, three, five, 
seven, and nine. The data show that 14% of the total were already receiv-
ing professional eye care. Eight per cent (1000 students) of the tot.al 
group was referred for in-depth analysis. Ninety-three per cent of these 
students had refractive problems and required glasses. Thus, 22% of all 
tested were either in need of or were already receiving professional nelp. 
This figure is close to the 25% which the National Society for the 
Prevention of Blindness regards as "expected" (1954). This study also 
indicates that 67% of the -students who were referred received appropr.iate 
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professional help within several months. 
Blum et al (1959) described the vision screening program which was 
conducted in Orinda, California. The objective of this research was to 
determine the least expensive and most effective longitudinal screening 
program for elementary school utilization. The sample for this study in-
cluded 4,150 students in grades one to six over a two year period. 
Before the study began a control group of 221 students was randomly 
selected without regard to previous visual problems or grade level. An 
in-depth visual examination was administered to this control group. 
Vision screening tests were administered to the experimental group. The 
statistical 'method for analysis was phi coefficient. In the clinical 
examination for the control group, the phi coefficient ranged from .84 
to .94. Thus, there was considerable agreement between the optometrists 
and ophthalmologists in diagnosing visual problems in acuity, refraction, 
coordination, tropia and organic disabilities. 
The vision screening results indicated that A) the Modified 
Clinical Technique was the most effective: the phi coefficient was .85 
and the tetrachoric correlation coefficient was .9·r, B) the teacher 
observation was the least effective technique for diagnosing visual 
disabilities: the phi coefficient was .10 and the tetrachoric correla-
~ion coefficient was .23. 
The longitudinal aspect of the study indicated tha visual acuity 
improved for all groups. Refractive error (sphere power) was constant; 
this finding indicates a trend towards myopia as the child advances 
academically. There was no cha~ge in cylinder power; thus astigmatism 
was held constant. For anisometropia, no differences were ~oted between 
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the t~o eyes, regardless of age. There were changes in the coordination 
variable of the eyes. The authors concluded that since our society 
demands more and more close visual tasks, an increasing number of people 
are acquiring myopia. In the other visual areas, if the child manifests 
visual disability early in life, there is a tendency to keep the same 
level of disability over a long period of time. 
Mellon (1964) reported on a four year study which he conducted in 
Champaign, Illinois from 1959 to 1964. Grades one through seven and 
grade ten were included in a vision screening program.. The total number 
cf students involved in the study was 10,869 during the five years. The 
total number referred was 1,728 (16% of the sample). No statistical dif-
ferences were found between boys and girls. The author concluded that 
an effective vision screening program must include the professional 
s~rvices available in the community as well as in the school. He also 
specifies that there is a need for parents to follow up the screening 
procedures by seeking professional eye care for their children if 
required. 
KindwalJ. {1967) conducted a vision screening project which included 
four different methods. She tested 4,227 students from kindergarten to 
grade 12. The students were drawn from four areas: a farming community> 
a small rural town with a population of 900, a middle size community of 
2,300 and a large town with a population of 5,000. The results of the 
study showed that no one of the four vision screening methods appeared 
to be more effective than any other. The range of referrals was from 
6.72% to 11.15%. The results also indicated that most of the referrals 
vere made for students in·grades 3 to 9. The study also utilized 
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follow-up visual exwninations to determine whether the four vision screen-
ing methods were reliable. The results ·showed that 93.3% to 97.8% of 
the referrals were correct. 
Britt (1967), a judge of the Juvenile Court in Hau."llilton Cm.mty, 
Tennessee, discussed the results of vision screening tests administered 
to 176 juveniles of whom 120 were males and 56 were females. Twelve of 
these were already weari~g glasses. The average age of the group was 
14.0 years. 'l'he judge reported that 23% failed far-seeing, 32% failed 
near-seeing, 41% failed binocular coordination at far point, 54.5% 
failed binocular coordination ar near point, 28% failed in stereopsis~ 
6.5% failed in color discrimination, and 23% failed the visual percep-
tion. The judge also indicated that '(4% failed one or more of the 
aforementioned tests. 
Bradbury (1969) reported that he and his staff conducted a vision 
screening test for all the identified delinquents in Hamilton County, 
Tennessee, from January 1, 1967 to March 31, 1967. He found that out of' 
111 delinquents, 70 students (63%) failed the near vision test; 47 
students ( 41%) failed the far vision test; 6 stud.ents ( 5%) failed the 
color discrimination test; and 56 students (50%) failed the visual 
perception test. A majority of the delinquents failed several of the 
above tests; 71% failed one or more of the tests. 
Hanson (1971) screened 2,578 elderly people in South Dakota. The 
purpose of his research was to determine the number of people living in 
nursing homes who had never had a professional visual examination. 
Several optometrists and two ophthalmologists participated in the screen-
ing under the State Department of the Visually Impaired. Referrals were 
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to be made if the acuity factor was less than 20/70. The screening 
revealed that 1,428 (55.4%) had sufficient vision to carry out their 
daily activities (reading, playing games, watching television). Eight 
hundred ten elderly citizens, (31%) were referred to optometrists and 
ophthalmologists for in-depth visual exams; 255 (9%) senior citizens 
were referred along with the 60 (2%) blind people to the State Depart-
ment for the Visually Impaired. The author concluded that many of the 
elderly will increase their visual abilities upon receiving the expertise 
of the vision specialists, but that many others will need intensive 
training before they can be self-sustaining on a visual basis. 'l'hus, 
follow-up activities are mandatory if visual scree!'ling programs are to 
be effective. 
Major Steffen (1972) reported on the visual status of dependent 
military children living overseaa. His contention is that these 
children, bP.cause of poor local facilities, language barriers, frequent 
moves, or inconsistencies of standards for treatment, do not receive 
adequate visual care. He conducted a three year observation in order to 
recommend a.n effective vision screening program to the Department of the 
Anny. The Modified Clinical Technique as recommended by Blum et ~was 
administered to the sample. 
The results of the screening for 8,172 students in kindergarten 
through grade 12 showed that the referred percentage increased from 13.2 
to 17.9 every year for three years. This study a.J.so indicated that the 
over-referral rate for the K-Grade I level wa.s higher than f'or the Grade 
2-12 level. However, the study did not analyze any of the visual 
problems which the children manifested. 
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Dowaliby and Fisher (1972) conducted a study in five elementary 
schools in Los Angeles. The investigators sought to determine whether 
mentally retarded children (E.M.R.) had higher refractive error problems 
(triopia, myopia, hyperopia, and astigmatism) than did children with 
average or above average I.Q. scores. The results showed that 139 of 
199 students for the E.M.R. group, and 134 of 166, for the children of 
average I.Q. level, manifested no visual disabilities. No significant 
differences were found in terms of the refractive error when data were 
analyzed by age, sex, or I.Q. This study did, however, arrive at a 
higher fail ratio than did earlier studies of its kind. One student out 
of 3.4 in the E.M.R. category failed, and one student out of 5.2 in the 
average or above average I.Q. group failed. 
The Dowaliby-Fisher study involved students oniy from low socio~ 
economic levels. It agreed with Deutsch (1963) a.nd the Mobilization for 
Youth Survey which is reported in Cohen (1969) that children in lower 
socio-economic ievels manifest more visual problems than do children in 
the higher socio-economic levels. 
Wilson ~ ~ (1972) attempted to visually screen 4,895 students in 
a school district near a military installation. He attempted to 
determine which visual problems were not being detected by the Snellen 
Chart Test. The results of the study showed that 18.8 percent of the 
total population were in need of visual care and that 49 percent of 
these cases would not have been detected by the Snellen Chart. Wilson 
employed the Modified Clinical Technique which is reported in the 
Orinda Study. This study did not analyze the frequency of occurrence 
for the specific visual deficiencies. It did, howeyer~ reveal };hat the 
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Snellen Chart missed 161 students with myopia, 45 students with hyperopia, 
52 students with astigmatism, 38 students with high phorias, and 5 students 
who bad pathological problems. 
McKee (1972) discussed the history of vision screening which, 
according to the research, should be re-evaluated in terms of purpose and 
techniques. The author indicated that many school programs do ha.ve a 
vision screening service, but often these test only one or two of the 
visual functions which are necessary for success in the classroom. These 
sketchy programs usually over-refer and consequently are thought of as a 
waste of time by the administrators in the school and the vision experts 
in the commun:t ty. 
McKee cites the Coleman study of 1970 to stress the importance of 
an annual screening test. Coleman (1970) found a higher percentage of 
refractive error than was found in earlier studies. He also found that 
by Grade 3, 33% of the girls and 25% of the boys were myopic. 
McKee concluded that time is of the essence i.f all professionals 
collectively are to help children who manifest learning problems in 
schools. Identification of visual malfunctions as they relate to learn-
ing, specifically reading, can be simple and inexpensive. Vision ~creen­
ing is the mandatory tool. Intervention is imperative today because 
tomorrow is too late. 
Summary of Part I, Vision Screeni:gg_ 
The paramount problem in vision screening is the lack of agreement 
among the eye care specialists. It is difficult to arrive at a consensus 
as to what visual abilities should be tested, which examination 
procedures should be followed, and which eve.1.uation techniques should be 
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applied for analysis. 
A summation for the purposes of vision screening was reported by 
Arrington (1961): 
1. Set up criteria for passing and failing. 
2. Do not use vision screening for diagnosis. 
3. Use vision screening to determine referability, not acuity. 
4. Refer children manifesting symptoms of eye problems. 
5. Examine each child individually. 
6. Retest children before a referral is made. 
Review of Visual Abilities _?...nd Their Relations to Reading Ach:ieveree~ 
Robinson (1946} summarized previous research which attempted to 
relate visual abilities to reading perfol'Llance as the :rationale for 
comprehensive experiment. Thin experiment is reported in Why Pupils Fail 
in Reading. She indicated that a controversy exists because there is no 
agreement on the parameters of vision, professional visual examinations, 
and the necessary visual skills as they relate to reading. Robinson 
further cited research projects which contain contradictory positions 
regarding what constitutes a reading disability in terms of the visual 
modality. 
Some of these studies indicated different diagnostic procedures, 
employed different testing instruments, included small samples at a 
particular_ grade level, ·or included samples which covered wide ranges in 
age, intelligence, and visual abilities. Consequently, the controversy 
continues 9ecause of the disparities in results of these studies. 
Monroe (1932) conclu~ed from her study of 100 paired students that 
inadequate visual acuity was not a cause of poor reading. She stated 
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that both good and remedial readers possess this trait in varying 
degrees of deficiency. Her results indicated that 77% of the poor 
readers had a slight deficiency in visual acuity whereas 73% of the good 
readers manifested the same trait. However she commented, contrary to the 
results of her study, "that good visual acuity is a prerequisite for 
children to discriminate between similar graphic symbols." 
Selzer (1933) studied the visual acuity of 200 students in grades 
two and four. His study indicated that 44% of those identified as poor 
readers had less than 20/20 acuity in both right and left eyes. Of 
students identified as good readers, only 27% had less than 20/20 acuity 
in the left eye and 21;,f had less than 20/20 acuity in the right eye. 
Therefore, he concluded that poor readers have m1>re visual acuity de-
ficiencies than do good readers. 
Fendrick (1935) conducted resee.rch into the visual acuity factor 
of 128 students in Grades 2 and 3 who were having difficulty in reading 
but were of avernge intelligence. He matched the control group with the 
experimental group by chronological age, sex, yea.rs of schooling, and 
intelligence. The dependent variable was reading ability. The groups 
were then tested with a modified Snellen Chart for binocular and mon-
ocular vision. Visual acuity was tested at reading di.stance (14 or 16 
inches). The results indicated that there was a statistical difference 
between the good and remedial readers in visual acuity at distance. 
When he isvlated teaching methods, Fendricks found that the good readers 
who were taught non-phonetic techniques had higher levels of visual 
acuity in-the le~ eye and better binocular vision than the remedial 
readers who were taught by the same approach. 
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Robinson (1946) conducted a research project to study the causal 
factors which contribute to reading disability. She examined the visual 
modality, neurological impediments, auditory and speech problems, physical 
deficiencies, intelligence, emotional and personality traits, and environ-
mental and social factors as they relate to reading disability. The 
sample of the study consisted of thirty st·Jdents who were referred by 
local welfare agencies, parents, or the rn.edi.cal profession. All of the 
students were reading below grade level from .9 months to 6.4 grades. 
The study revealed that poor readers deviate from the normal patterns of 
the seven variables which were under investigation. In every case, there 
were multiple deviations within the seven areas. 
The visual diagnoses indicated that 73% of the students had. visual 
anomalies which contributed to reading deficienci.es. '].'his percentage we.s 
significantly higher than any found in previous studies, but this author 
reasoned that her testing and evaluation procedures were more rigorous. 
Robinson found that 28% of the sample had hyperopia, and correct.ive 
lenses were prescribed to correct the visual deficiency. Hyperopic and 
myopic astigmatism were found in 10% of the sample. Binocular i::ico-ordi-
nation was found in 48% of the students. Vision training_was recommended 
for them. 
Robinson concluded: 
This study shows clearly that a large portion of 
children who are considered 'unteacbable' may learn to 
read when adequate diagnostic and remedial steps are 
taken. 
Robinson and Huelsman (1953) studied reading ability, intelligence, 
and vision. The results of this study tend to agree with Robinson's 
(1946) earlier study. The authors found that binocular defects may be 
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relat~d to reading ability. However, Robinson (1951) found that students 
who possess adequate binocular coordination read as well or better after 
fifty minutes, but the students who lacked this skill tired more quickly 
when they had to read for long periods of time. 
Eames (1948) studied 1,000 readihg failures, 500 ophthalmic 
pa.tients, and 150 unselected children. He concluded that those students 
who are hindered visuall~ by low degrees of hypermetropia are usuallY 
reading disability cases. 
. 
Kelly (1956) attempted to determine whether or not there was a 
relationship between silent reading measures and visual abilities. He 
tested 213 students, ( 67 in grade one, Tr in grade five, and 69 in grade 
nine), and st~died them over a five year period. The results of the 
study revealed that as a child advances academically, far point acuity 
decreases and near point acuity and myopia increases. Myopia was found 
to be related to good grades and adequate reading skills. Hyperopia was 
found to be correlated to poor reading achievement. 
Gregg (1957) cited an eight-year study at Ohio State University 
which showed a close co-ordination betveen vision and scholarship. The 
researchers found that 3~(% of the sample who had visual problems failed 
a battery of scholastic tests, whereas children who did not have visual 
problems did not fail the tests. 
Pollack and Piekarz (1963) estimated that from 33% to 66% of all 
school a.ge children suffer from some degree of binocular incoordir.ia.tion 
which interferes with the efficient utilization ot their eyes for read-
ing. 
Spache (1964) states: 
Many children entering school have not developed 
coordinated movements of the eyes. Their eyes do not 
follow an object with equal binocular movements of the 
eyes. One eye may lag behind the other, or over-reach,. 
or even remain still while the other is reachi!.g out in 
space. Visually speaking, because of a lack of binocular 
coordination, the child may not receive exactly the same . 
image from both eyes since they may not bear the same 
object. These conflicting images are reflected in in-
accurate perception in discrimination and, if persistent 
or severe, lead to a tendency to suppress or ignore one· 
of the images. To accomplish that, the child may permit 
one eye to drift or it may turn away almost constantly. 
Practically every thorough study of child vision indicates 
that these various difficulties in binocular coordination 
are highly significa.Lt in reading failure at almost all 
ages of children. 
Swanson (1967) 3tates that stereopsis is the highest degree of 
binocularity. Student·s who do not possess this visual ability tend to 
misread wcrds which have similar configuration patterns. 
Taylor (1959) surveyed 2,000 students of school age who had 
academic difficulties. 'l'he results indicated that 95% of the students 
lai..::~~d sufficient binocular coordination and also had possessed poor 
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fusion skills. The author concluded that binocular problems 1.ead to poor 
word recognition skills. He further stated that an excessive amount of 
visual energy is consumed in the effort to read and consequently the 
student experiences fatigue, a short attention span, and poor comprehen-
sion skills. In other words, the cM.ld is easily distracted from his 
near point task.. Kelson and Kalugen (1963) concurred but stated that 
some children who are accused of looking off int.o space and day-dreami.ng 
have conditions that tire the ciliary muscles more rapidly than others 
and so gaze out the window to relax these muscles~ without being aware 
of wh.y they do so. 
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Morgan (1966) attempted to determine whether low achievers with 
visual deficiencies could increase their scholastic achievement through 
visual therapy. The sample was randomly selected from a school popula-
tion of 35,000. All members of the control and experimental groups were 
found to have at least one visual disaoility. The results of the study 
indicated that 31% of the experimental group increased their reading com-
prehension scores significantly over the control group, while 9 students 
of the experimental group did not show any increase • 
. 
Sorsby (1966) reviews the work. of Steiger (1913), who stated that 
when one applies the concept of variation to refractive eye problems, a 
normal curve is revealed. This was accomplished by constructing the curve 
with limits of+ 7.0 diopter. Sorsby contends that this position is 
controversial because new curves have been developed. He reports that 
regargless of the theoretical position prevalent regarding each curve, 
there are some common factors among them: 1) the vast majority (about 
75%) of the population does not manifest any refractlYe deficiencies with-
in the 0 to +1.9 diopters. 2) there are an equal number of' myopic and 
hyperopic deficiencies on each side of the 75%. Sorsby concluded that 
there is a. correlation between the factors which make up the refractive 
deficiency: namely axeal length, the corneal power, lens power, and 
depth of the anterior chamber. 
With this conclusion in mind, Steiger's beliefs about refraction 
can be explained by the variations which exist in the curves. However, 
the mechanisms which he used to explain the curve are incorrect. 
Bergan (1967) studied developmental perception and its relationships 
to reading as measured by the California Reading and the Gates-McKillop 
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Readii;ig tests. The random sample included fifty-six 6th grade students, 
fifty-six 4th grade students, and fifty-six 6th grade students. He 
administered the Kuhlmann-Finch I. Q. test. Bergan found that the speed 
of processing correlated statistically with the I. Q. and reading scores 
at all three grade levels. The spatial orientation variable correlated 
significantly with sex; the males tended to judge position in space much 
better than did females. , Constant errors in the shape and size constancy 
tests were not related to any of the variables. Berga.~ also found that 
multiple correlation between perceptual tests and the reading tests were 
"of substantial magnitude (in the 60's) for all grades." 
Schaffer (1967) reported the findings of a tvTo year study Fhich 
involved 73 juvenile delinquents in Hamilton County, Tennessee. The 
sample included students from grades 4 to 12, with the mean grade leYel 
of 8.2. 11he age range was 10.0 to 17.1 years with a mea., age of 14.7. 
When the California Reading Test was administered to the groups results 
indicated that the reading level ranged from below grade 1 to grade 11.3. 
The test scores also revealed that only four of the 73 students were 
reading at their grade level and the remaining 69 students scored from 
one to seven grades below grade level. These students were also given 
vision tests. These tests revealed that more than 50% failed the near 
vision test, the far vision test, or the visual perception test. Of 
these 50%, many failed more than one visual area. 
Cienkus (1969) analyzed from ~he literature the visual tasks which 
are necessary in the reading process. He cited the necessity of fusion 
at near point which, if not developed properly, results in a blurred 
image. Refractive errors -vere discussed ir1 terms of inefficient vision.· 
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Eye movements, (fixations, regressions, and the return sweep) were 
studied because most inefficient readers have numerous fixations, too 
many regressions, and perhaps a poor return sweep. The author points 
out that effective reading instruction usually improves eye movements 
because the eye movements are not the cause but the effect of one or more 
deficiencies in the basic skill areas. Cienkus concludes that many of 
the visual problems of children can be observed by the classroom teacher 
and that a referral to qualified vision specialists should be made on the 
basis of the observations. The teacher is not trained to diagnose visual 
problems even though she is able to observe visual difficulties in her 
classroom. 
Goldberg, et al (1970) studied the effects of ocular motility and 
reading comprehension. The sample consisted of 25 children who had been 
identified as dyslexic. They were teste4 on the elect~onystagmograph, a 
machine which measures the difference between the electric potential 
between the retina and cornea synchronous with ocular movements. The 
investigator, after a.~alyzing the reading graphs, concluded that: 
the degree of comprehension produces the type of 
ocula~'t" movement and not ocular motility that determines 
comprehension. 'l'he poor readers indicated changes in 
ocular motility when they had difficulty in understanding 
a word or syllable. This study did not attempt to evaluate 
the visual skills of the dyslexic students. 
Hennessy and Leibowitz (1971) conducted a study to determine which 
psychological factors of a perceptual nature influence peripheral vision 
and accommodation. To test their bypothesis, they created a disparity 
between the physical and perceived distances of the fixation object in a. 
viewing situation. The results of the study indicated that the magnitude 
of accommodation was a compromise between the distance of the fixation 
27 
spot and the screen. The fixation spot moved from near to far point and 
back to near point. The authors concluded that this visual ability is 
a prerequisite to academic work, as the students must be able to employ 
perceptual factors to distance in a visual field. 
Colman {1968) studied eighty-seven children, sixty-one boys and 
twenty-six girls, who had severe reading deficiencies. The children 
were enrolled in public and some in parochial schools. All of the 
students came from a low socio-economic background. The author hypoth-
esized that children who are deficient in language arts and reading have 
a correlated deviation in their development in visual abilities. The 
reading and language arts tests were administered by the school, but the 
individual scores were not reported in the article. The childrens 1 
visual abilities were evaluated by means of fourteen tests. The 
experiment revealed that 30% of the children had poor visual perception 
scores, 19.5% had refractive problems, 8% had neuro-pediatic disabilities, 
and 17. 3% had other problems. The study also showed that 119. 5% of the 
students had visually related deficiencies and that 20% of the last 
group would have been diagnosed by means of routine evaluations. 
The author concluded that a high percentage of children who 
exper-ience acadereic failure appear to have average or above average 
intelligence quotients. The cause of their academic problems, then, is 
not limited intelligence, but, rather a vision and/or visual-perceptual 
problem. 
Abraham and Volonick (1972) conducted a study to determine the 
refractive status 0£ school age Navajo children. The first phase of 
the study was conducted by school nurses.in thirty-~ne schools- who 
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served approximately 6,500 Navajo and Caucasian students. The nurse 
used the Snellen Chart of the Illiterate E Test as a screening technique. 
On the basis of the results, referrals were made to the vision special-
ists for in~depth ·visual examinations. About four thousand children 
received the in-depth examination during the four year term of the pro-
ject. 
The authors found that the Navajo children had higher incidences 
of myopia than did the Caucasian students. They also found that 
students, as they spend more time in school, have a tendency to develop 
myopia. Sixty percent of the fifth graders had this condition whereas 
85% of the seventh graders were found to be myopic. 
The investigators found that the incidence of astigmatism was about 
normal. for the average population. A closer analysis of the results, 
however, revealed that higher degrees of astigmatism were found in the 
younger Navajo Indians than in the high schoolers. However, this fact 
could have been due to the screening techniques employed. In general., 
results of this study tend to agree with those of earlier studies which 
reported on the visual examinations of Mongolia.."l societies. 
Kreig (1972) attempted to determine whether or not.a relationship 
exists between aniseikonia and reading disability. lie cited studies 
which showed a positive as well as a negative relationship between the 
two variables. These studies were conducted by Dearborn and Anderson 
(1938), Imus, Rothney and Bear (1958), and Rosenbloom (1968). Kreig 
concluded from a survey of the literature that if a relationship exists 
between aniseikonia and reading disability, it has not been clearly 
defined. The rationale for his conclusion is that no one single 
.individual can "investigate, analyze, diagnose, and prescribe for all. 
cases of reading dysfunction." Thus, an interdisciplinary approach is 
the best of all possible methods. 
Swartwout {1972) discusses which visual abilities can be related 
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to academic success. He indicates that efficient eye movements, focusing 
ability, eye tea.ming, and visual form perception are prerequisites of 
academic learning. Correct eye movements appear to be taken for granted 
as an easily acquired skill; however, from a psychophysiological view 
point they are extremely complex. This skill involves perceptual accu-
racy by the eyes while they ar~ moving and visual space location skills 
for words and for lines of print. 
Eye focusing is necessa...7 in learning because without this sk:i.11, 
short attention spans result because of fatigue. Thus the student avoiC.s 
near point work. Prescription lenses would ea.sil;'T correct this defi-
ciency. A child would be able to focus more clearly, mainta.in a longer 
attention span, reduce the visual strain and the emotional problems 
which usually coincide with this problem, and. learn more. 
Eye teaming skills are related to eye movements and focusing 
ability. Thus, the child is continually converging the retinal images 
from the two eyes into one image. This skill is also especially impor• 
tant in the far-to-near or near-to-far point activities within a class-
room. The student must focus at far and than focus at near. The two 
eyes must be able to converge at far, accommodate themselves, and focus 
clearly at near point. The retinal images of the two eyes must become 
one clear 1mage in order for efficient learning to occur. 
Swartwout did not intend the discl.1.Ssion to be comprehe"nsive. He 
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-indicated the above visual abilities because he had observed that many 
of his school aged clients with these deficiencies were not achieving 
academically. He also intended his statements to be of service to teach-
ers who can observe the aforementioned skills in their classrooms. 
Brod and Hamilton (1973) conclude that there is a relationship 
between binoculari ty and reading ach:i.evement. The ra.tionale for their 
conclusion is that binocularity can be examined at the overt levels in 
terms of the students' behavioral manifestations while reading. 
The authors studied 162 fifth grade students from a private school 
whose reading was described by the teachers as good, average, or poor. 
T'ney employed an aniseikonic lens (1.25 axis 90 meridional magnifier) to 
disrupt binocular vision but did not disturb monocular vision. Each 
child read three passages orally under three conditions: l) with the 
aniseikonic lens for the left eye and a plano lens for the right eye; 
2) an aniseikonic lens in the right eye and a. plano lens for the left 
eye; 3) plano lenses for both eyes. The oral reading was taped and 
scored according to criteria developed by the Committee on Diagnostic 
Tests. Two weeks after the completion of phase one, each student was 
administered the silent reading test published by the Committee on 
Diagnostic Testing. 
The results of the silent reading test served as the objective 
basis for labeling the students as good, average, or poor readers. The 
average group had a range of .:!:. six months of grade level. This catego-
rizing of students placed 56 in the good group, 38 in the average group, 
and 63 in the poor group. Each student served as his own control and 
experimental group. The results of the study showed that moi"c re~dii:g 
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errors were recorded for all three groups while wearing the aniseikonic 
lenses than while they wore the plano lenses. The authors concluded that 
recognition of visually presented symbols is a basic prerequisite of 
reading. Children must have binocularity in order to read efficiently. 
SUMMARY 
The results of the research studies tend to suggest that there are 
specific relationships between reading abilities and vision. The conclu-
sions of the studies also tend to indicate that more relationships may 
exist, but the experimental designs are not as vigorous as they should 
be. The sampling procedures are very often faulty and usually include a 
small number of children whose ages have had a wide range. In some 
lnstances, the age variable was completely ignored. The testing instru-
ments were very seldom the same and at times, subjective in nature. Con-
sequently, there was no standardization of norms. Also, the reliability 
and validity coefficients of the employed tests were low; thus the scores 
were suspect under a close analysis. 
With the aforementioned variables ·1tilized in the manner in which 
they were, it is not surprising that the controversy still exists 
(Robinson, 1946; Magnum, 1970). 
CHAPTER III 
DESIGN 
This chapter will discuss the tnree phases of th:i.s study, the 
selection of the sample for each phase, a del:>cription of the testing pro-
cedures, and the stat.ist:i,cal analyses employed for each phase of the 
study. 
Phai::e One: Sa.m.ple and Methodology 
The author of this study contacted the Save Our Sight (SOS) organ-
' ization which fa located in Downers Grove, Illinois and requested its 
help in the p:itloject. It specializes in vision educa.tiori. and vision 
• 'h 
screening progre.ms. The author of this stucly e..vid the SOS program, 
Director, Fred Marvin, ad.opted. the vision zc:;.~eening program to meet the 
needs of th:i.s study; however, the changes did not. d.et1·act from the normal 
vision scraenirig program of the SOS. The SOS conducted the vision 
screening t€sting for this study in order to mrudmize the objectivity 
of the author. 
Prior to the authors ini tj.al contra.ct with SOS, fi tty-one commu·· 
nities (Table I) had requested vision screening testing. In most cases 
the sponsoring agency within each community was usually a SE!rvice organ-
ization such as the .American IJegion, the Kiwanis~ or the I.ions Club. 
The vision screening testing sites were primarily shopping centers, bankss 
park field houses, or the local agency's club house. 
A total of 33 ,116 persons volunteered to be tested. ~fois large~ 
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TABLE I 
Number of Persons in the Various Locations 
in the Vision Screening Study 
Antioch, Illinois 
Total 
Number Tested 
1256 
Arlington Heights, Illinois 500 
1389 
1080 
Berwyn, Illinois 
Bridgeview, Illinois 
Chicago, Illinois 
Beverly 
Downtown 
Edison 
Garfield Park 
Lawndale 
Rogers Park 
Rose ... and 
Upt.o.>n 
Cicero, Illinois 
Collinsville, Illinois 
Crystal Lake, Illinois 
Danville, Illinois 
Decatur, Illinois 
Deerfield, Illinois 
700 
935 
764 
630 
675 
313 
735 
548 
1143 
450 
832 
135 
425 
824 
Downers Grove, Illinois 661 
Elmhurst, Illinois ~ '1'l \ 5 To W €'Ii> 
'1 - LOYOLA \S\ Franklin Park, Illin s 5 
UNIVERSITY 
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Numb~r Referred 
756 
326 
581 
436 
353 
484 
329 
520 
489 
176 
363 
321 
554 
202 
373 
89 
192 
399 
327 
229 
304 
Granite City, Illinois 
Hanover Park, Illinois 
Harvey, Illinois 
Harwood Heights, Illinois 
Herrin, Illinois 
Joliet, Illinois 
LaGrange, Illinois 
Lisle, Illinois 
Little City, Indiana 
Lombard, Illinois 
Lyons, Illinois 
Marion, Illinois 
Markham, Illinois 
Melrose Park, Illinois 
Morton Grove, Illinois 
Niles, Illinois 
Northbrook, Illinois 
Oak Brook, Illinois 
Oak Park, Illinois 
Ottawa, Illinois 
Riverside, Illinois 
Rockford, Illinois 
Rand.burst, Illinois 
Shelbyville, Indiana 
South Holland, Illinois 
Streator, Illinois 
480 
675 
729 
887 
325 
784 
176 
526 
854 
730 
428 
311 
412 
1046 
768 
324 
727 
220 
929 
850 
291 
1113 
909 
512 
868 
504 
224 
328 
313 
396 
137 
401 
89 
213 
523 
402 
198 
129 
287 
1+88 
329 
147 
293 
H>5 
477 
424 
123 
576 
403 
279 
423 
276 
34 
35 
Tinley Park, Illinois 293 102 
Villa Park, Illinois 931 478 
Woodale, Illinois 394 168 
Grana. Total: 33,116 16,534 
convenient sample which represented a wide range of ages and socio-
economic levels included many minority groups. The researcher felt that 
a sample of this size with the aforementioned variables might approach a 
randomized sample drawn from the total population. 
Before the individual was administered the vision. screening tests 
(Appendix I), he filled out a card which included his name, address, city, 
age, sex, and date of the last visual exa.minatiol".. He then carried the 
card to every testing station where the examiner tested him individually 
and then recorded whether he passed or failed that specific vision test. 
The tabulations from each testlng site (Table I) revealed that 16,534 
{49.9%} failed at least one of the vision screening tests. No records 
were kept as to how many people failed more than one. 
A~er the vision screening phase of the study was complete, all of 
the aforementioned cards were given to the DePaul University Computer 
Center for sorting and key punching in order to :maximize the objectivity 
of the researcher. The center found that there were 4,892 cards without 
one or m~re of the following data: name, address, sex, age, and the date 
of the last visual examinatjon. These cards were deleted from the study. 
Thus, only the 28,224 cards containing all of the requested data were 
used. 
The computer center also found some of the 28 ,2~~4 cards d:i.d no·t 
indicate whether a person passed or failed a specific vision screening 
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test. However, the DePaul University Computer staff decided to include 
these cards in the study because certain visual tests with the requested 
information would be relevant for the study. 
A review of the 28:224 persons included in the study revealed that 
there were 12,248 (43.4%) males, and 15,976 (56.6%) females. Table 2 
lists the number of males and females by sex and in the age groups. 
TABLE II 
SaJ11ple Distribution of the Vision Screening 
Tests for Phase One by Age and Sex 
4-6 
7-9 
10-14 
15-18 
19-34 
35+ 
Percents 
Males 
2,380 
2,680 
1,726 
329 
1,128 
l~ ,005 
12,248 
43.1~% 
Females 
2,960 
2,912 
1,918 
385 
2,385 
_?,416 
15,976 
56.6% 
Phase Two: Sample and Methodology 
Total 
--·-
5,340 
5,592 
3,644 
714 
3,513 
9:421 
28,224 
____ ... 
D~~ 
18.9 
19.8 
12.9 
2.5 
12.4 
33.4 
100% 
After the vision screening testing was complete, the examinee 
returned the cs.rd to the recording table where a white referral card with 
the client's m.wber ws.s given to him if any of the tests were failed. 
Check marks were placed in front of those visual a.b:Hities which the 
person failed. The examinee was advised to take the card to any eye 
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specialist for an in-depth visual examination. The eye specialist was 
to indicate on the card whether he agreed or disagreed with the vision 
screening results. The vision specialist was to indicate whether he was 
an ophthalmologist or an optometrist. The card was then to be mailed to 
the SOS main office. 
Only 3,189 out of 16,534 white cards were returned. Of these, the 
DePaul University Computer Center found only 1,369 usable cards which 
could be used in the analysis. Many of the discarded cards did not 
indicate whether or not there was agreement or disagreement with the 
vision screening results. Other discarded cards did not indicate the 
type of vision specialist the perscn contacted for the in-depth visual 
analysis. 
The usable 1,369 cards were matched with the orig5.naJ. vision screen--
ing 'test cards. A review of the 1,369 persons utilj,7.ed in this phase of 
the study revealed that there were 808 (59.0%) males and 561 (41%) 
females. Table 3 analyzes this sample by age groups and sex. 
Ages 
4-6 
7-9 
10-14 
15-18 
19-34 
35+ 
Percents 
TABLE III 
Sample Distribution for Phase Two by Age and Sex 
~ Female Total 
21 17 38 
185 176 361 
112 83 195 
11 15 26 
73 29 102 
406 241 64p( 
808 561 1,369 
59.0% 41.0% 
% by 4£&. 
2.8 
26.4 
14.2 
1.9 
7.5 
47.3 
100% 
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Phase Three: Sample a.nd Methodology 
This phase of the study involved 300 students ranging in age from 
seven to seventeen. (Table 4) These students were chosen randomly from 
the initial vision screening population in order to fill the quota of 
the statistical design. (Table 2). There were thirty-four 7 yea:r olds, 
thirty-three eight year olds, thirty-three nine year olds, and twenty-
five in each age group from ages ten to seventeen years. There were 150 
males and 150 females. 
TABLE IV 
Sample Distribution for Phase Three by Age and Sex 
Age Males Females Total 
---
7 16 18 34 
8 16 17 33 
9 18 15 33 
10 10 15 25 
11 12 13 25 
12 14 11 25 
13 14 11 25 
14 12 13 25 
15 12 13 25 
16 15 10 25 
17 11 14 25 
Total 150 150 300 
The_parents of each prospective participant were contacted by a 
letter informing them of the study and requesting their child's partic-
ipa.tion in the project. .Each child who participated in the study was 
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administered an indepth visual examinat.icn by a licensed optotletrist 
at no charge to the parents for this service. These same children were 
required to come to Loyola Uni ver·si ty for a reading test an<l an intelli-
gence test. The tests were administered by graduate students in the 
Graduate Reading Program. 
The data were key punched at DePaul University's Computer Center. 
The key punched cards were then taken to Loyola University's Computer 
Center for a..'lalysis on an IBM 360-65 using the 5. 01 version of the 
Statistical Package for Social Science (SPSS). 
Statistical Desi.£..~ 
Phase One 
Phase One of the study was analyzed by the Chi-Square Technique 
employing the Goodness-of-Fit test ( SPSS-CROSS'l'A.BS). ~?his technic1ue 
permitted the investigator to classify· the data into six age groups and 
sex for each of the nine visual abilities. The age groups were 3 to 6, 
7 to 10, 11 to 15, 16 to 18~ 19 to 34, and 35+. The investigator was 
then able to ascertai.n whether or not tnere was evidence of a real 
difference between the observed frequencies of the sample and those 
frequencies that would be expected if the sample had been drawn randomly 
from th~ population as a whole. 
The major goal for Phase One vas: 
To determine whether 01~ not the nine selected visual 
abilities are related to the sub-groups based upon 
~the categories derived from the cla.ssificatio!ls of: 
age, sex, ar.d the date of la.st visual exem.ination. 
4o 
The hypotheses were: 
1. Far acuity is not related to age. 
2. Muscle balance is not related to age. 
3. Hyperopia is not related to age. 
4. Near acuity is not related to age. 
5. Stereopsis is not related to age. 
6. Color vision is not related to age. 
7. Near accommodation is not related to age. 
8. Field vision is not related to age. 
9. Glaucoma is not related to age. 
10. Far acuity is not related to sex. 
11. Muscle balence is not related to sex. 
12. Hyperopia is not related to sex. 
13. Near acuity is not related to sex. 
14. Stereopsis is not related to sex. 
15. Color vision is not related to sex. 
16. Near accommodation is not related to sex. 
17. Field vision is not related to sex. 
18. Glaucoma is not related to sex. 
19. Far acuity is not related to date of last visual examination. 
20. Muscle balance is not related to date of last visual examina-
tion. 
21. Hyperopia is not related to date of last visual examination. 
22. Near acuity is not related to date of la.st v:i.sual examination. 
23. Stereopsis is not related to date of last Yisual examination. 
24. Color.vision is not related to date cf last visual exa.~ina­
tion. 
25. Near accommodation is not related to date of last visual 
examination. 
26. Field vision is not related to date of last visual examina-
tion. 
27. Glaucoma is not related to date of last visual examinetion. 
An hypothesis will be accepted or rejected at the .05 level, 
because of the study's exploratory nature. However, the significance 
wilL be indicated when it is above the .Ol or .001 levels. 
Phase Two 
Phase Two of the study was analyzed by the Chi Square Technique 
employing the Goodness-~f-Fit test (SPSS CROSSTABS}. This technique 
permitted the investigator to classify the frequency of agreement be-
tween the optometrists and the ophthalmologists for each of the nine 
visual abilities. The res-?archer was then able to ascerta.in whether or 
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not a real difference betveen the observed frequencies of the responses 
from the optometrists and the ophthalmologists were significant. 
The major hypothesis for Phase Two was: 
There is no relationship in the frequency of 
agreement between the optometrists and ophthalmologists 
within the categories of the nine selected visual abilities. 
Sub-hypotheses: 
28. There is no relationship between the frequency of 
agreement by the optometrists and ophthalmologists with 
the vision screening results for far acuity. 
29. There is no relationship between the frequency of agree-
ment by the optometrists and ophthalmologists with the 
vision screening results for muscle balance. 
30. There is no relationship betwe:::n the f'requency of agree-
ment by the optometrists and ophthalmologists with the 
vision screening results for hyperopia. 
31. There is no relationship between the frequency of agree-
ment by the optometrists and ophthalmologists with the 
vision screening results for near acuity. 
32. There is no relationship between the frequency of agree-
ment by the optometrists and ophthalmologists with the 
vision screening results for stereopsis. 
33. There is no relationship between the frequency of agree-
ment by the optometrists and ophthalmologists with the 
vision screening results for color vision. 
34. There is no relationship between the frequency of agree-
ment by the optometrists and ophthalmologists with the 
vision screening results for near accommodation. 
35. There is no relationship between the frequency of agree-
ment by the optometrists and ophthalmologists with the 
·vision screening results for field vision. 
36. There is no relationship between the frequency of agree~ 
ment by the optometrists and ophthalmologists with the 
~vision screening results for glaucoma. 
An hypothesis will be accepted or rejected at the .05 level.. H·:iw-
1' 
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eyer, the significance will be indicate_d when it is above .Ol or .001 
levels. 
Phase Three 
Phase Three of the study consisted of an analysis by the Canonical 
Correlation technique (SPSS - CANCOR). 'rhis technique provid.ed a corre-
lational analysis between the set of independent variables and the set 
of' dependent variables. The results of this analysis permitted 1~he 
experimenter to determine whether or not there was a lj.nes.~· cc.mbinations 
of variables in each set. If a linear association exis-+;e.i, there would 
be significant canonical variates. If a linear relationship did not 
exist, then the opposite would be true. The canonical variates must 
account for some degree of a relationship betw~en the two given sets of 
ve.rial'les; if it accounts for a relationship, then zi.o ether ve.ria.tes •.;m1 • 
be extracted; if it does not, then other variat.es can be extracted. 
Thus, the process can go on until there are no significant linear 
relationships l~ft. 
The independent variables for this study a.re the tventy-iJne virn,ta..J. 
abilities listed in Table 5, listed on page The dependent variables 
for this study are the vocabulary and comprehension gra.de level scores 
on a standardized reading test, age, sex, and intelligence. It ~hoQld 
be noticed, that in a. canonical co:!"relational a.:-ie,lysis, the incependent 
and dependent Ya.riables hav·e no special purpose except ·to serve as w1 
indication of the theoretical se·t. 
The hypotheses :tor Phase Three were: 
37. There is no rela.tionr:;hip between t.he five variables in the 
dependent set .and ·the twe!1ty-six visual scores in the 
independent set. 
38. There is no relationship betveen the va,riable of age and 
the twenty-six visual scores. 
39. There is no relationship b~tween the variable of sex and 
the twenty-six visual scores. 
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40. There is no relationship between the variable of intelligence 
and the twenty-six visual scores. 
41. There is no relationship between the vocabulary grade level 
scores and the twenty-six visual abilities. 
42. There is no relationship between the comprehension grade 
level scores and the twenty-six visual scores. 
43. There is no relationship between the variables of vocabulary 
grade level scores and the comprehension grade level scores 
with the variables of the twenty-six visual abilities. 
44. There is no relationship between the variable of age and 
intelligence with the variable of vocabulary gradt~ level 
scores and the comprehension grade level scores. 
An hy,pothesis will be accepted or rejected at the .05 level. How-
ever~ tbe significance will be indicated when it is above the .01 on the 
.001 level. 
Testing Instruments 
Intelligence Test 
The Primary Mental Abilities Test {Thurstone, 1965) is considered 
to be a multifactor intelligence index for grades kindergarten up to 
twelve. The five basic factors are verbal meaning, number faculty, 
reasoning, perceptual speed, and spatial relations. 
Verbal meaning is the ability to understand ideas expressed in 
words. 
Number facility is the ability to work with numbers, to hand.le 
' simple quantitative problems rapidly and accurately, and to 
understand and recognize quantitative differences. 
- Perceptual speed is the ability to recognize likenesses a.nd 
differences between objects and symbols quickly a.~d accurately. 
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The term spatial relations refers to the ability t.o visualize 
how parts of objects or fi311res fit together, what their relation-
ships are, and what they look like when rotated in space. 
According to the test manual and the Buros ~al Measurements 
Yearbook, test-retest reliabilities for all the levels range from a 
(total r 11 ) .83 to .95. However, the sub-test reliabilities range from 
.47 to .96. The median reliability coefficients are: verbal meaning 
.89, spatial relaUons .78, number facility .81, perceptual speed .67, 
and reasoning .83. 
The validity coefficients for the test were obtained by correlating 
grade poi.nt average and the PMA IQ scores. The coefficients at the 
elementary school ranged from .38 to .91. The median validity co-
efficient was .68. The coefficients at the high school level were lower, 
as one would expect, because of the wide variation of prCigrwns or the 
low range of talent in the specific testing areas. 
The PM.A was also correlated with the Kuhlmann-Anderson. The indices 
ranged from .48 to .80 with the median being .80. The Iowa Test of Basic 
Skil~ was also employed in the validity study. The coefficients ranged 
from .75 to .84, the median being .80. 
Because of the age range in this project, several levels of the 
test had to ~ employed; this difference created a problem in reporting 
the sub-test results. Perceptual speed is not tested in the 6-9 and 
9-12 levels, and reasoning is excluded from the K-1 and 2-4 levels. With 
these limitations, then, only the total intelligence score was used. 
The Gates MacGinite Reading Test (1965} Levels B through F. ylelds 
a score for vocabulary and comprehension. The raw scores are converted 
into ~tandard scores, percentiles, and grade equivalents. The norm 
sampling for this test "appears to have been rather carefully done." 
(Van Roekel, 1970) 
The reliability coefficients were computed using the alternate 
form technique. The coefficients range from • ·rB to .89 :t'or the com-
prehension and vocabulary tests. There is no mention in the manual of 
• 
the validity coefficients,. 
Vision Scre~ning Tests 
The vision screening tests (Appendix I) which were employed in 
this study evaluated the following visual a~iliti€s: 
far acuity 
hyperopia 
near acuity 
near accommodation 
muscle balance 
stereopsis 
color perception 
visual fields 
glaucoma 
These tes\:3 were administered by the Save Our Sight Organi.zation. 
order to aiminister the 33,116 tests, professional persons from the 
In 
listed communities (Table I) donated their time for the testing and for 
in-servi~e classes. Mr. Fred Marvin, Director of SOS, conducted the in-
service meetir.gs and supervised the testing. 
In-Depth Visual Examinations: 
This phase of the testing was conducted by four licensed cptome-
trists, Drs. R. Johnson, Henry Moore, Frank Valentino, and Floyd Woods. 
The evaluation procedure consisted of the use of the standard tests 
(Table 5) which are found in Introduction 12.. Modern_ Analytical Orrtometz:y_. 
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(Lesser, 1965) These techniques are taught in every optometric college 
in the United States. 
TABLE V 
In-depth Optometric Visual Examination and the Expected Results 
Test 
Number 
Test l 
Test 2 
Test 3 
Test 4 
Test 5 
Test 6 
Test 7 
Test 8 
Test 9 
Test 10 
Test 11 
Test 12 
Test 13 
Pathology 
Corneal Curvature 
Rabi tual Phoria at Dis.tance 
Lateral Balance 
Objective Measurement of 
R~fractive Error at Distance 
Objective Sa.me as #4 but at 
20 inches 
Sam~ as #4 but at 40 inches 
Subjective measurement of 
refractive error at distance 
Induced Phoria at Distance 
L(lteral Balance 
Convergence at Distance to 
first blur 
Convergence at Distance to 
diplopia and return to single 
vision 
Divergence at Distance to 
diplopia and return to single 
vision 
Induced phoria at distance 
vertical balance 
Habitual phoria a·t near 
lateral balance 
Expected 
Results 
No pathological problems 
44.oo D ·t i.oo 
• 504 exophoria 
Equal to or more plus 
D than tes~ 7 finding 
Minimum of +1.25 or 
more than the finding 
in test 4. 
Minimum of +.75 Dor 
more than the finding 
in test 4. 
Equal to test 4 find-
ings. 
.50.A h i exop or a 
Minimum 194 /106 
6 ll exophoria 
SD :: 3.ll 
Test 14 
Test 15 
Test 16 
Test 17 
Test 18 
Test 19 
Test 20 
Test 21 
Test 22 
Test 23 
Test 24 
Test 25 
Test 26 
Induced phoria at near 
lateral balance 
Monocular subjective re-
fractive error at near 
Subjective Binocular re-
fractive error at near 
Induced phoria - lateral 
balance at near through the 
refractive correction found 
in test 15 
Induced phoria - lateral 
balance at near through 
the refractive correction 
found in test 16 
/ 
/ 
Convergence at near to blur 
out 
Convergence at_ near to diplopia 
and return to single vision 
Divergence at near to blur out 
Divergence at near to diplopia 
and return to single vision 
Induced phoria at near vertical 
balance 
The amount of accommodation 
which is stimulate to the first 
sustained blur 
6 L\ exophoria 
SD= 3~ 
Minimum +1.50 D greater 
than the findings in 
test 7 (D is affected 
by age) 
Minimum +l.00 D great-
er than the findings 
in test 7 (D is affect-
In ratio with test 15. 
9 Li exophoria or great-
er. 
In ratio with test 16. 
7L'l exophoria or great-
er. 
21..6 /15.6. 
Minimum of 5.00 D 
The amount of accommodation which -2.25 D to -2.50 D 
is stimulated to blur out 
The amount of accommodation which +1.75 D to +2.00 D 
is inhibited to blur out 
CHAPTER IY 
RESULTS OF THE STUDY 
This chapter discu:;s,~s the re:::dts of th~ study in the f'ollowing 
sequences: phase one, analy~es the findings of the vision screening 
progr!:UII a.s they relate to age, sex, and the date of the last visual 
examination. Phase two, analyses of the relative frequency of agreement;. 
between the optometrists and the ophthalr:iologists to the nine visual 
areas tested through the -vision screening program. Phase tl:u:ee 
analyzes the canonical correlation between an in-de~th visual examina-
tion administered ·by an optometrist and the va:dables of age i. sex, and 
reading vocab11lary grade level scores and. r~ading comprehensL::n grade 
level scores. 
Phase One 
------
This phase of the study attempted to determine "<Jhc·ther or not e. 
relationship exists bet1-reen nine visual abiJ :i. ties and a.ge ~ sex, and the 
date of the le.i;:t. vis11al examination. ·rhe age category was cli vici.ed ir:. tc 
the following inte!"va.ls: 3 to 5 year olds, 6 to 10 yec.r olds, 11 to 15 
yea.r olds, 16 to 18 year olds, 19 to 34 year olds~ and OVE:l' 35 ye~.rs of 
age• The1 sex category was divided into ma.le e.nd fe!~~a.le. The date of 
last visual examination was diYided :l.nt.o three areas~ present to one 
year a.go, one year and one day to two yea.rs ago, u.nd nev-.~r. The sf; 
results are explained :i.n three sections: age as it relates to the nine 
visual abilities, sex e.s it relates to the nine visual abili?ies, and 
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the date of last visual examination as it relates to the nine visual 
areas. 
Section I 
Age and the Nine Visual Abilities 
Far Acuitz 
The results o:f this analysis are contained in Table 6. The Chi 
Square value is 776.51, which is beyond the .001 level. This statistic 
reveals there.is a significant variation in the frequency of far acuity 
as it relates to age. This variation is due to those persons who are 
between 3 to 5 years of age possess this visual ability at a higher fre-
quency than those persons who are older. However, the 19 to 34 year old 
age group possess this visual skill at the next higher rate of frequency. 
The small~st frequency was observed by the over "35 year" group. 
TABLE VI. 
Far Acuity and Age 
Pass ~ 
Age Groups Number Percentage Number Percentage 
--
3 - 5 3204 88.8 404 11.2 
6 10 3688 77.0 1103 23.0 
11 - 15 2667 73.4 966 26.6 
16 - 18 544 ·76.8 164 23.2 
19 ·- 34 2828 81.7 634 18.3 
35+ 6234 
--fl:.L 3052 .32.9 
Total 19165 75.2 6321 24.8 
Chi Square = 776.51 
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The inference can be made that a significant relationship exists 
between age and far acuity. Null hypothesis number 1 is rejected. 
Muscle Balance 
The results of this analysis are shown in Table 7. The Chi Square 
value is 200.26 which is beyond the .001 level. This statistic indicates 
that there is a significant variation in the frequency of muscle balance 
as it relates to age. This difference in variation is due to those 
persons who are over 35 years old possess this visual ability at the 
l,owest frequency when compared to the other age groups. The 3 to 5 year 
old age group possesses this ability at the next lowest frequency. The 
16 to 18 year old age group pOS3f;!SSes the highest frequency for this 
visual ability. 
TABLE VII 
Muscle Balance and Age 
Pass Fail 
Age G_!'oups Number 
---
Percentage Number Percent a.££_ 
3 - 5 3462 93.6 238 6.4 
6 - 10 4550 94.5 264 5.5 
11 - 15 3467 94.8 189 5.2 
i6 -·1a 677 95.9 29 l~ .1 
19 - 34 3317 95.4 160 4.6 
35+ 838JL 90..:.!,_ 926 ...2.:J_ 
Total 23861 93.0 1806 7.0 
Chi Square = 200.26 
The inference can be made that ·there is a significant relationship 
, . 
. 
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between muscle balance and age. Null hypothesis number 2 is rejected. 
Hyperopia 
The results of this analysis are shown in Table 8. The Chi Square 
value is 83.99 which is beyond the .001 level. This statistic indicates 
that there is a significant variation in the frequency of hyperopia as 
it relates to age. The difference in variation is due to the fact that 
the 11 to 15 year old, 16 to 18 year old, and 19 to 34 year old age 
groups possess this visual ability at a higher proportionate frequency 
than the other age groups. The 3 to 5 year group possesses the lowest 
frequency. 
TABLE VIII 
Hyperopia and Age 
Pass Fail 
As;e GroUES Number Percentas;e Number Percentage 
3 - 5 925 91.1 90 8.9 
6 
- 10 4390 92.3 365 7.7 
11 - 15 3453 95.4 168 4.6 
16 - 18 664 94.5 39 5.5 
19 - 34 1805 95.4 88 4.6 
35+ 4753 91.2 459 8.8 
-·----· 
Total 15990 93.0 1209 7.0 
Chi Square :: 83.99 
The inference can be made that there is a significa..~t relationship 
between hyperopia and ag~. Null hypothesis number 3 is rejected. 
- - ------
( 
,. . 
. 
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Near Acuity 
The results of this analysis are contained in Table 9. The Chi 
Square value .is 2074.51 which is beyond the .001 level. This statistic 
indicates that there is a significant variation in the frequency of near 
acuity as it relates to age. The variation is due to the fact that the 
6 to 10 year old, 11 to 15 year old, 16 to 18 year old, and the 19 to 34 
year old age groups possess this visual ability at a higher proportionate 
frequency than those persons in the other age groups. The over 35 year 
old age group possess near acuity at the lowest frequency which is also 
significantly below the 3 to 5 year age group's frequev.'Cy. 
TABLE IX 
Near Acuity and Age 
Pass Fail 
Age Grouns Number Percentage Number Percentage 
3 - 5 669 86.8 102 13.2 
6 - 10 3464 90.0 405 10.0 
11 - 15 2892 91.0 287 9.0 
16 - 18 576 92.5 47 7.5 
19 - 34 2394 90.6 248 9.4 
35+ 5915 ( 64.2 3303 ~..2.:.§. 
Total 16110 78.6 4392 21.4 
Chi Square = 2074.51 
Tile inference can be made that a significant relationship exists 
between near acuity and age. Null hypothesis number 4 is rejected. 
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Stereopsis 
The result of this analysis is shown in Table 10. The Chi Square 
value is 641.26 which is significant at the .001. This statistic 
indicates that a significant variation exists in the frequency of stere-
opsis as it relates to age. This variation is due to the fact that the 
over 35 year old age group possesses this visual ability at a signifi-
cant lower frequency than the other age groups. The 3 to 5 year old age 
group possesses the highest frequency of this ability. 
TABLE X 
Stereopsis and Age 
Pass Fail 
Age Groups Number ,E'ercentage Number Percel}_t_age 
---
3 - 5 780 87.4 112 12.6 
6 - 10 4462 93.0 334 7.0 
11 - 15 3311 90.6 31~5 9.4 
16 - 18 617 86.9 93 13.1 
19 - 34 3050 88.7 388 11.3 
I 
35+ 7331 t9.2 123]. 20.8 
----
Total 19551 85.9 3203 14.l 
Chi Square = 641.26 
The inference can be made that a significant relationship exists 
between age and stereopsis. Null hypothesis number 5 is rejected. 
, .. 
. 
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Color Vision 
The results of this analysis are shown in Table 11. The Chi Square 
value is 34.96 which is significant beyond the .001 level. This statistic 
.indicates that there is a significant variation in frequency of color 
vision as it relates to age. This variation is due to the fact that the 
6 to 10 year old age group, with respect to this variable, have a 
frequency well below the other age groups. 
TABLE XI 
Color Vision and Age 
Pass Fail 
Age Groups Number Percentage Number Percentage 
3 - 5 1234 97.3 34 2.7 
6 - 10 4576 95.8 203 4.2 
11 
- 15 3504 96.5 127 3.5 
16 - 18 684 97.4 18 2.6 
19 - 34 3346 97.8 74 2.2 
35+ 5019 97 .2 .J 144 2.8 
Total 18363 96.8 600 3.2 
Chi Square = 34.96 
The inference can be made that there is a significant relationship 
between color V'ision and age. Null hypothesis number 6 is rejected. 
Near Accommodation 
The results of this analysis are shown in Table 12. The Chi Square 
value is 1133.22 which is significant beyond the .001 level. This 
statistic indicates that there is a significant variation in the 
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frequency of near accommodation as it relates to age. The variation is 
due to the fact that the 6 to 10 year old, the 11 to 15 year old, and 
the 16 to 18 year groups possess this visual ability at a lower rate of 
frequency than the other age groups. The 6 to 10 year old are the poor~ 
est in this visual ability as evidenced by the small relat.ive frequency. 
The inference can be made that there is a significant relationship 
between near accommodatio~ and age. Null hypothesis number 7 is 
rejected. 
TABLE XII 
Near Accommodation and Age 
Pass Fail 
Age Groups Number 
---
Percentage Number Pere en tag~ 
3 - 5 711 89.7 82 10.3 
6 - 10 1610 69.3 713 30.7 
11 
- 15 1372 77.5 405 22.5 
16 - 18 311 84.7 56 15.3 
19 - 34 400 96.6 14 3.4 
35+ 8122 93.2 590 6.8 
---
Total 12546 87.l 1860 12.9 
Chi Square = J.133. 22 
Field Vision 
The results of the vision screening a.re listed in Table 13. The 
table indicates that this test was administered only .to persons iu t.he 
over 35 year old and that 90.8% passed this test. 
TABLE XIII 
Field Vision and Age 
Pass 
Age Group Number Percentage 
35+ 8284 90.8 
Glaucoma 
Fail 
!iumber 
835 
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Percentage 
The results of this analysis are contained in Table 14. The table 
indicates that this visual test was administered only to persons in the 
over 35 year old age group. Of the 187 persons to whom this test was 
administered 92% of them passed. 
TABLE XIV 
Galucoma and Age 
Pass Fail 
Age Group Number Percentage Number Percentage 
35+ 172 92.0 15 8.0 
Summary of Section I 
Age and the Nine Visual Abilities 
The results of the study indicate that seven visual abilities are 
significantly related by frequency to age. These are: far acuity, 
muscle balance, hyperopia, near acuity, stereopsis, color vision, and 
near accommodation. The results further indicate that there are no 
relationships for the seven visual abilities because of age sequence. 
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No patterns were established by the analyses. 
The other two visual tests were_adniinistE;!red to the over_ 35 year 
old age group. Thus, no relationships were established. 
Section II 
Sex and the Nine Visual Abilities 
Far Acuity 
The results of this analysis are listed in Table 15. The Chi Square 
value is 26.10 which is significant beyond the .001 level. This statistic 
indicates that there is a significant variation in the frequency of 
occurance of far acuity as it relates to sex. This variation is due to 
the fact that males possess this visual ability with a, higher proper-
tionate frequency than females. 
TABLE XV 
Far Acuity and Sex 
Pass Fail 
Sex Number Percentage Number Percentage 
Males 8426 76.9 2533 23.1 
Females 10439 74.1 3654 22.2 
Totals 18865 75.3 6187 24.7 
Chi Square = 26.10 
The inference can be made that there is a significant relationship 
between far acuity and sex. Null hypothesis number 10 is rejected. 
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Muscle Balance 
The results of this analysis are contained in Table 16. The Chi 
Square value is 4.77 which is significant beyond the .05 level. This 
statistic indicates that there is a significant variation in the 
frequency of muscle balance as it relates to sex. This variati.on is due 
to the fact that females possess this visual ability at a higher 
frequency than males. 
TABLE XVI 
Muscle Balance and Sex 
-----·---·· 
Pass l<,ail 
Sex Number Percentage Number Percentage 
-- -- ---
Males 10211 92.6 813 7.4 
Females 13271 93.3 
..21 ~1 
'I'otals 23h82 93.0 1760 'T. 0 
Chi Square = 4.77 
The inference can be made that a significant rc~lat!onship exh:tfl 
between muscle balance and sex. Null hypothesis mi.m.ber 11 is rejected.. 
~· perop:i a: 
The results of this analysis are listed in Table 17. The Chi 
Square value is .15 which is not significant at the • 05 level. 'l'his 
sta.tii:;tic indicates the.t there is no significant variation in the 
relative frequency of this visual skill between males and females. Null 
hypothesis number 12 is accepted. 
59 
TABLE XVII 
Hyperopia and Sex 
Pass Fail 
Sex Number Percentage Number Percentage 
Males 6915 93.1 513 6.9 
Females 8830 92.9 672 7.1 
Totals 15745 93.0 1185 7.0 
Chi Square = .15 
Near Acuity 
The results of this analysis are found in Table 18. The Chi 
Square value is .43 which is not significant at the .05 level. This 
statistic indicates that there is no significant variation in the 
frequency of this visual ability and the factor of sex. Null hypothesis 
number 13 is accepted. 
TABLE XVIII 
Neax Acuity and Sex 
iSce Appendix II page 140) 
Stereopsis 
The results of this analysis are contained in -'rable 19. The Chi 
Square value is 5.72 which is significant at the .05 level. This 
statistic indicates that there is a significant variation in the 
relative frequency of stereopsis as it rel~tes to sex. The variation is 
due to the fact that females possess this v~sual ability at a higher 
rate of frequency than males. 
The inference can be made that there is a significant relation-
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ship between stereopsis and sex. Null hypothesis number 14 is rejected. 
TABLE XIX 
Stereopsis and Sex 
Pass Fail 
Sex Number Percentage Number Percenta@:e 
. 
Males 8192 85.4 1404 14.6 
Females 11058 86.5 ~ 15. 2. 
Total 19250 86.o 3130 i4.o 
Chi Square = 5.72 
Color Vision 
The results of this analysis are contained in Table 20. The Chi 
Square value is 245. 47 whicl1 is beyond the . 001 lc,ve.l. This stt~tistii:~ 
indicates that there is a significant variation in the frequency of 
color vision as it relates to sex. The variation is due to the fo.ct that 
females possess this visual ability at a higher frequency than ma.les. 
Pass 
Sex Number 
Males 7584 
Females 10514 
Totals 18098 
Chi Square = 245.47 
TABLE XX 
Color Vision and Sex 
Percentage 
94.5 
28.6 
96.9 
Number 
438 
..1.2.Q. 
588 
Fail 
Percentage 
1.l+ 
3.1 
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The inference can be made that a signiflcant relationship exists 
betveen color vision and sex. Null hypothesis number 15 is rejected. 
Near Accommodation 
The results of this analysis are listed in Table 21. The Chi 
Square is 15.05 vhich is significant at the .001 level. This statistic 
indicates that there is a significant variation in frequency of near 
accommodation as it relates to sex. This variation is due to the fact 
that females have a larger frequency for this visual ability than males. 
TABLE XX! 
Near Acconunodation and Sex 
---··...o-.. 
Pass Fail 
Sex Number Percenta~ Number. ?ercentage 
Males 5244 85.8 866 111.2 
Females 7087 88.o 962 12.0 
-----
Totals 12331 87.1 1828 12.9 
Chi Square = 15.05 
The inference can be made that there is a significa.nt relaticnahip 
between near accommodation and sex. Null hypothesis number 16 is 
rejected. 
Field Vision 
The results of this analysis are found in Table 22. The Chi Square 
value is l. 53 which is not significant at the .05 level. This statistic 
indicates that there is no significant variation in the frequency of 
this visual ability and the factor of sex. Null hypothesis number 17 
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is accepted. 
TABLE XXII 
Field Vision and Sex 
Pass Fail 
Sex Number Percenta~ Number !:~sentag_e 
Males 3698 91.7 333 8.3 
Females 5032 91.0 498 
-2.:.Q. 
Totals 8730 91.3 831 8.7 
Chi Square = 1.53 
Glaucoma 
Table 23 presents the results of this analysis. The Chi Square 
value is .01 which is not significant beyond the .05 level. This 
statistic indicates that there is no significant variation in the fre-
quency of this visual deficiency as it relates to sex. Null hypothesis 
number 18 is accepted. 
TABLE XXIII 
Glaucoma and Sex 
Pass Fail 
Sex Number Percentage Number Percentage 
Males 72 92.3 6 7.7 
Females 98 90.7 10 
-2..:l 
Totals 170 91.4 16 8.6 
Chi Square = .01 
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Summary of Section II 
Sex and the Nine Visual Abilities 
The results of this study indicate that out of the nine visual 
abilities which were tested through a vision screening process, five are 
related to sex differences. These visual abilities are: far acuity, 
muscle balance, stereopsis, color vision, and near accommodation. The 
results further indicate that women possess these visual sldlls 9 except 
for far acuity, at a significant level over males. Consequently, a 
relationship exists between these five visual abilities and sex. The 
other visual abilities: hyperopia, near acuity, field vis:i.on, and 
glaucoma are equally distributed between the sexes. Consequentlys no 
relationship exists between these four visual abilities and sex. 
Far __ Acui tx. 
Section III 
Date of Last Visual Examinatiun 
and 
The Nine Visual Abilities 
The results of this ar..aJ.ysis are found in Table 24. The Chi Square 
value is 247.25 which is beyond the .001 level. This stntistic indicates 
that there is a significan:c variation between the date of the last v:lsual 
examination and far acuity. The variation is due to those persons never 
having a. visual examination possess this visual skill a.t a higher 
frequency than either of those per.sens who have had & visual examination 
within the last two years or those persons who have had. a. visual 
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examination within the last year. 
TABLE XXIV 
Far Acuity and Date of Last Visual Examination 
Pass ·Fail 
Dates Number Percentage Number Percentage 
1 yr. or 
less 5570 72.6 2100 27.4 
1 to 2 yrs. 8169 72.9 3037 27.1 
Never 4988 82.8 1034 lJ.2 
'l'otals 18727 75.2 6171 24.8 
Chi Square = 247.25 
The inference can be made that a relationship exists between this 
visual ability and never having a visual exa.':lination. Nul:.t. hypothesis 
number 19 is rejected. 
Muscle Balance 
Table 25 presents the results of this enalysis. The Chi Square 
value is 43.90 which is beyon<l the .001 level. This statistic indicates 
that the·re is a significant variation between the dates of the last 
visual examination and muscle balance. The variation is due to those 
persons who never had a visual examination possess this visual a·M.li ty at 
a higher frequency than.those persons who have had a visual examination 
within the last two years and those persons who have had a visual exam-
ination within the last year. 
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TABLE XXV 
Muscle Balance and Dates of Last Visual Examination 
Fail Pass 
Dates Number Percentage Number ~entaz..<:. 
Less than 
1 yr. 7082 91.9 627 8.1 
1 to 2 yrs. 10444 92.8 815 7.2 
Never 5784 94.7 322 
-1.!l 
Totals 23310 93.0 1764 7.0 
Chi Square = 43.90 
The inference can be made that there is a relationship between the 
muscle balance and the date of the last visual examination. Null 
hypothesis number 20 is rejected. 
HYJ?eropia 
The results of this analysis are found in Table 26. The Chi Square 
value is 18.84 which is significant beyond the .001 level. This statistic 
indicates that there is a. significant v<.J.riation between the a.ates of the 
last visual examination and this visual ability. The varie.tion is due 
to those persons having had a visual examination less than one year ago 
possessing this skill at a higher frequency than those persons having a 
visual examination one year to two years ago and those persons who never 
had a visual examination. 
The inference can be made that there is a significant relationship 
between this visual ability and the time length between visual examina-
tions. Null hypothesis number 21 is rejected. 
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TABLE XXVI 
Hyperopia and Dates of Last Visual Examination 
Pass Fail 
Dates Number Percentage Number Percentaqe 
Less than l 
yr. 5452 94.l 340 5.9 
l to 2 yrs. 6918 92.2 585 7.8 
Never 3335 92.8 258 7.2 
Totals 15705 93.0 1183 7.0 
Chi Square = 18.84 
Near Acuity 
Table 27 presents the results of this analysis. The Chi Square 
value is 149.94 which is beyond the .001 level. This statistic indicates 
that there is a significant variation between the dates of the last visual 
examination and possession of this visual ability. The variation is due 
to those persons who have never had a vi&ual examination possess this 
visual abili,ty at a hig-her frequency than those persons who have had a 
visual examination within the last two years and those persons who have 
had a visual examination within the last year. 
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TABLE XXVII 
Near Acuity and Dates of Last Visual Examination 
Pass Fail 
Dates Number Percentage Number Percentage 
Less than 
1 yr. 5124 78.9 1370 21.1 
l to 2 yrs. 7539 75.8 2401 24.2 
Never 3102 85.6 523 14.4 
---
Totals 15765 78.6 4294 21.4 
Chi Square = 149.94 
The inference can be made that a significant relationship exists 
between possessing this visual skill and never having a visual examina-
tion. Null hypothesis number 22 is rejected. 
Stereopsis_ 
The result of this analysis is contained in Table 28. The Chi 
Square value is 104.36 which is significant beyond the .001 level. This 
statistic indicates that there is a significant variation bet~een the 
dates of the last visual examination and stereopsis. The variation is 
due to those persons who have never had a visual examination possess this 
visual ability at a higher frequency than those persons who have had 
visual examinations within the last two years and those persons who have 
had a visual examination within the last year. 
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TABLE XA·v1 II 
Stereopsis and Date of Last Visual Examination 
Pass Fail 
Dates Number Percentage Number Percentage 
Less than 1 
yr. 6051 84.6 1102 15.4 
1 to 2 years 9382 85.0 1651 15.0 
Never· 3683 91.0 364 9.0 
----
Totals 19116 86.0 3117 14.0 
Chi Square = 104.36 
The inference can be made that a relationship exists between never 
having a visual exarr~nation and the possession of stereopsis. Null 
hypothesis number 23 is rejected. 
Color Vision 
The results of this analysis are contained in Table 29. The Chi 
Square value is 10.48 which is significant beyond the .01 level. •rhis 
statistic indicates that there is a significant variation between the 
dates of the last visual examination and color vision. The variation is 
due to those persons who have had a visual examination possess this 
visual ability at a higher rate of frequency than those persons who have 
had a visual examination within the last year, and those persons who 
never had a visual examination. 
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TABLE XXIX 
Color Vision and Date of Last Visual Examination 
Pass Pail 
Dates Number Percentage Number Percentage 
Less than 1 
yr. 5938 96.6 209 3.4 
l to 2 yrs. 8429 97.3 235 2.7 
Never 3643 96.3 140 3.7 
Totals 18010 96.9 584 3.1 
Chi Square = 10.48 
The inference can be made that a significant relationship exists 
between having a visual examination one to two years ago and the 
possession of color vision. Null hypothesis number 24 is rejected. 
Near Accommodation 
The results of this analysis are listed in Table 30. The Chi 
Square value is 218. 89 which is significant beyond the .001 level. 'l'his 
statistic indicates that there is a significant variation between the 
dates of the last visual examination arid the possession of this visual 
ability. The variation is due to those persons who had a visual exam-
ination within the last year or wit.~in the last two years possess this 
visual ability at a higher frequency than those persons who never had a 
visual examination. 
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TABLE XXX 
Near Acconunodation and Date of Last Visual Examination 
Pass Fail 
Dates Number ~~ccntage Numbor Percentage 
--- ---
Less than l 
yr. 3742 85.l 657 14.9 
l to 2 yrs. 6566 90.0 669 9.2 
Never 2005 '79.8 506 20.2 
Total 12313 87.0 1832 13.0 
Chi Square = 218.89 
The inference can be made that a significant relationship exists 
between having a visual examination within the last year or having a 
visual examination within the last two years with the possession of near 
accommodation. Null hypothesis number 25 is rejected. 
Field Vision 
The results of this analysis are contained in Table 31. The Chi 
Square value is 15.09 which is significant beyond the .001 level. This 
statistic indicates that a significant variation exists between the 
dates of the last visual examination and the possession of this visual 
skill. The variation is due to those persons who have had a visual 
examination one to two years ago, and those persons who never had a 
visual examination possess field vision at a higher frequency than those 
persons who have had a visual examination within the last year. 
71 
~ XXXI 
Field Vision and Date of Last Visual Examination 
Pass Fail 
Dates Number Percentage Number Percentage 
Less than 
l yr. 2371 89.S 278 10.S 
l to 2 yrs. 5548 91.8 498 8.2 
Never 789 92.9 60 7.1 
Totals 8708 91.2 836 8.8 
Chi Square = 15.09 
The inference can be made that a significant relationship exists 
between having had a visual examination one to two years ago and never 
having had a visual examination with the possession of field vision. 
Null hypothesis number 26 is rejected. 
Glaucoma 
The results of this analysis are found in Table 32. The Chi 
Square value is .59 which is not significant at the .05 level. l'his 
statistic indicates that there is no significant variations of relative 
frequency in the visual disability as it relates to date of last visual 
examination. 
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TAEI..E XX.XII 
Glaucoma and Date of Last Visual Examination 
Pass Fail 
Dates Number Percentage Number Percentage 
Less than 
1 yr. 39 92.9 3 7.1 
1 to 2 yrs. 1~3 91.1 12 8.9 
Never· 5 100.0 0 o.o 
Totals 167 91.8 15 8.2 
Chi Square = .59 
The inference can be made that there is no relationship between 
the date of the last visual examination and glaucoma. Null hypothesis 
number 27 is accepted. 
Summary of Section III 
Date of Last Visual Examination and 
the Nine Visual Abilities 
The results of the study indicate that eight visual abilities are 
significant by related t.o the date of the last visual examination. These 
are: far acuity, muscle :!::alance, near acuity, color vision, stereopsis, 
near accorrunodation, and field vision. The only visual ability which is 
not ·related is glauconia. 
The results further indicate a pattern for the significant. rela-
tionships between the eight visual abilities and the date of the last 
visual examination. The pattern is that those persons who never have 
had a visual examination possess the visual abilities at a higher 
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£requency than those persons who have had a visual examination less than 
one year ago, and those persons who have had an examination from one to 
two years ago. 
Phase Two Results 
This phase of the study attempts to deterr.~ne relationships between 
the findings of the optometrists and the opthalmologists in reference to 
the nine visual areas tested through the vision screening program. 
Far Acuity 
The results of this analysis are given in Table 33. The Chi Square 
value is 59.73 which is significant beyond the .001 lev~l. This 
statistic indicates that a significant variation exists between the 
agreement of the optometrist or the ophthalmologist wi tl1 the vision 
screening results for far acuity. The variation is due the ophthalmolo-
gists agreeing at a higher frequency than the optoroetrists. 
TABLE XXIII 
Agreement of the Optometric or the Ophthalmological Results With 
the Vision Screening Results for Far Acuity 
Agree Dis~q:ree 
----·--Number Percentage Number ~'eF_E!:!_l tage 
Ophthalmologists 206 62.2 125 37.8 
Optometrists 396 38.2 642 61.8 
Totals 602 44.0 767 56.0 
Chi Square= 59.73 
The inference can be made that a significant l"E:lati.onship exists 
between the vision screening results for far acuity and the findings of 
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the ophthalmologists and optometrists. Null hypothesis number 28 is 
rejected. 
Muscle Balance 
The results of this analysis are contained in Table 34. The Chi 
Square value is .44 which is not significant at the .OS level. This 
statistic indicates that there is no significant variation in the find-
ings of the ophthalmologist and the optometrist with the vision screen-
ing results for muscle balance. 
TABLE XXXIV 
Agreement of the Optometric or the Ophtha.lrnolo<;."'!'ical Results With 
the Vision Screening Results for Muscle Balance 
Ophthalmologists 
Optometrists 
Totals 
Chi Square = .44 
Agree 
Number 
292 
899 
1191 
Percentage 
88.2 
86.6 
87.0 
!?is agree 
Number }}ercentaqe 
~~~ ~~-~-·-
39 11.6 
139 13.4 
178 13.0 
The inference can be made that there is no significant relation·· 
ship between the vision screening results for muscle balance and t.he 
findings of the optometrists and ophthalmologists. N•1ll hypothesis 
number 29 is accepted. 
Hyperopia 
The results of this analysis are contained in Table 35. The Chi 
Square value is .004 which is not significant beyond the .05 level. 
This statistic indicates that there is no significant variation in the 
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-~requency -0f --a9reement between the ophthalmologist or the optometrist with 
__ the v;i.sion screening results for hyperopia. 
TABLE XXXV 
Agreement of the Optometric or the Ophthalmological Results 
With the Vision Screening.Results for Hyperopia 
Agree ~ 
Number Percentage Number Percentage 
Ophthalmologist 296 89.4 35 10.6 
Optometrists 929 89.5 109 10.5 
Totals 1225 89.S 144 10.S 
Chi Square = .004 
'l'he inference can be made that thei:e is no significant relationship 
between the vision screening results of hyperopia and the findings of the 
optometrists and ophthalmologists. Null hypothesis number 30 is accepted. 
Stereopsis 
The results of this analysis are presented in Table 36. '.rhe Chi 
Square value is 1.56 which is not significant beyond the .OS level. This 
statistic indicates that there is no significant variation in the 
frequency between the optometrists and the ophthalmologists with the 
vision screening results for stereopsis. 
TABLE XXXVI 
Agreement of the Optometric or the Ophthalmol.ogical Results 
With the Vision Screening Results for Stereopsis 
Agree Disagree_ 
number Percentage Number Percentage 
Ophthalmologist 258 77.9 73 22.l 
Optometrist 778 75.0 260 25.0 
Totals 1036 75.7 333 24.3 
Chi Square = 1.56 
The inference can be made that there is no significant relation-
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ship between the vision screening results of stereopsis and the findings 
of the optometrists and ophthalmologists. Null hypothesis number 31 is 
accepted. 
Color Vision 
The results of this analysis are contained in Table 37. The Chi 
Square value is .47 which is not significant beyond the .OS level. This 
statistic indicates that there is no significant variation in the find-
ings of the optometrists and the ophthalmologists with the vision screen-
ing results for color vision. 
TABLE XXXVII 
Agraement of the Optometric or the Ophthalmological Results 
With the Vision Screening Results for Color Vision 
Ophthalmologist 
Optometrist 
Totals 
Chi Square = .47 
Agree 
Number Percentage 
319 
989 
1308-
96.4 
95.3 
95.5 
Disagree 
· Number Percentage 
12 3.6 
49 
61 
4.7 
' 4.5 
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.!rhe inference can be made that there is no significant relationship 
between the vision screening results of color vision and the findings. 
of the optometrists and ophthalmologists. Null hypothesis number 32 is 
accepted. 
Near Acuity 
The results of this analysis are given in 'I'able 38. The Chi Square 
value is 10.15 which is significant beyond the .01 level. This statistic 
indicates that there is a significant variation existing between the 
optometrists and the ophthalmologists with the vision screening results 
for near acuity. This variation is due to the ophthalmologists agreeing 
with the vision screening results ~t a higher. frequency than the 
optometrists. 
The inference can be made that a significant relationship exists 
between the vision screening results for far acuity and the findings of 
the ophthalmologists and optometrists. Null hypothesis number 33 is 
rejected. 
TABLE XXXVIII 
Agreement of the Optometric or the Ophthalmological Results 
With the Vision Screening Result$ for Near Acuity 
Ophthalmologist 
Optometrist 
Totals 
Chi Squa.re = 10. 15 
Agree 
Number 
211 
556 
767 
Percentage 
63.7 
53.6 
56.0 
Disagree 
Nu.illber 
120 
482 
602 
Percentage 
36.3 
46.4 
44.0 
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Near Accommodation 
The results of this analysis are listed in Table 39. The Chi Square 
value is .31 which is not beyond the .OS level. This statistic indicates 
that there is a significant variation in the frequency of agreement be-
tween the optometrists and the ophthalmologists with the vision screening 
results for near accommodation. This variation is due to optometrists 
agreeing with the vision screening results at a higher frequency than the 
ophthalmologists. 
TABLE XXXIY. 
Agreement of the Optometric or the Ophthalmological Results 
With the Vision Screening Results for Accommodation 
Agree 
Number Percentage 
Ophthalmologist 249 75.2 
Optometrist 952 91. 7 86 S.3 
Totals 1201 87.7 168 12. 3 
Chi Square = 61.85 
The inference can be made that a significant relationship exist~ 
between the vision screening results for near accommodation and the find-
ings of optometrists and ophthalmologists. Null hypothesis number 34 is 
rejected. 
Field Vision 
The results of this analysis are contained in Table 40. The Chi 
Square value is .31 which is not significant beyond the .OS level. This 
statistic indicates that there is no significant variation in the 
frequency of agreement between the optonetrists and the ophtj,lalmologists 
with the vision screening results for field vision. 
TABLE XXXX 
Agreement of the Optometric or the Ophthalmological Results 
With the Vision Screening Results for Field Vision 
Agree Disagree 
Number Percentage Number Percentage 
Ophthalmologist 302 91.2 29 8.8 
Optometrist 959 92.4 79 7.6 
Totals 1261 92.l 108 7.9 
Chi Square = .31 
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The inference can be made that therP. is no significant relati0nship 
between the vision screening results for field visicm and the findings of 
optometrists and ophthalmologists. Null hypothesis m1:nht::r 35 is 
accepted. 
Glaucoma 
The 1:esults of this analysis are contained in Table 41. 'l'he Chi 
Square val•!e is .43 which is not significant beyond the .05 level. 'rhis 
statistic indicates that there is no significant variation in the 
frequency of agreement between the optometrists and the ophtha1n~<.:>logists 
with the vision screening results for glaucoma. 
-.!J:A.Bl.E -XXXXI 
_Agreement of the Optometric or the Ophthalmological Results 
With the Vision Screening Results for Glaucoma 
Agree Disagree 
Number Percentage Number Percentage 
Ophthalmologist 286 86.5 45 13.7 
Optometrist 900 87.6 129 12.4 
Totals 1186 87.0 174 13.0 
Chi Square = .43 
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The inference can be made that there is no significant relationship 
between the vision screening results for glaucoma and the findings of 
optometrists and ophthalmologists. The null hypothesis number 36 is 
accepted. 
Summary of Phase Two 
The results for Phase Two of the study indicate a significant 
relationship exists between the vision screening test results for three 
visual abilities and the variations of frequency between the optometrists 
and the ophthalmologists. The optometrists agreed with the vision screen-
ing results for near accommodation at a higher frequency than the 
ophthalmologists. The ophthalmologists agreed at a higher frequency than 
the optometrists with the vision screening results for far acuity and 
near acuity. 
The other six visual abilities did not indicate a significant 
relationship with the frequency of agreement between the optometrists 
and the ophthalmologists. Thus, the optometrists and ophthalmologists 
agreed at the same frequency with the findings of the vision" screening 
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results for muscle balance, hyperopia, stereopsis, color vision, field 
vision, and glaucoma. 
Phase Three 
This phase of the study attempted to deter.mine whether or not a 
significant relationship exists between the five dependent variables 
(age, sex, intelligence, vocabulary grade level score, and comprehension 
grade level score), and the twenty-one optometric visual tests which 
reveal twenty-six visual scores. The results of the study are reported 
in the following sequence: means and standard devia.tions for each of 
the dependent and independent variables, the canonical correlations be-
tween the five dependent variables as set with the twenty·-six visual 
scores, and the canonical correlations between each of the five dependent 
variables and the twenty-six visual scores. 
The means and standard deviations for each variable contained in 
Table 42. 
variable 
Sex 
Age 
PMA 
Voe 
Comp. 
017 
018 
TABI..E XXXXII 
Means and Standard Devi<'.tions for 
Each Dependent and Independent Variable 
Mean Standard Deviation 
0.5000 0.5008 
11.6600 3.2403 
99.8833 13.8183 
6.04433 2.74105 
s. 71167 2.65225 
0.6600 0.4745 
0.6433 0.4798 
Cases 
300 
300 
300 
300 
300 
300 
300 
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.. 
019 0.6133 p.4878 300 
020 0.6633 0.4734 300 
021 0.6333 0.4827 300 
022 0.6333 0.4827 300 
023 0.6233 0.4854 300 
024 0.6367 0.4818 300 
025 0.6667 0.4722 300 
026 0.6767 0.4685 300 
021 0.6333 0.4827 300 
028 0.6267 0.4845 300 
029 0.6333 0.4827 300 
030 0.6267 0.4845 300 
031 0.5667 0.4964 300 
032 0.6567 0.4756 300 
033 0.6333 C.4827 300 
034 0.6367 0.4818 300 
035 0.6067 0.48~3 300 
036 0.6533 0.4767 300 
037 0.6633 0.4734 300 
038 0.6400 0.4808 300 
039 0.6833 0.4660 300 
040 0.6600 0.4745 300 
041 0.6633 0.4734 300° 
042 0.6667 0.4722 300 
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Dependent Variables 
The mean age of the sample is 11.66 years with a standard deviation 
of 3.24. The average intelligent quotient is 99.88 with a standard 
deviation of 13.81. The mean vocabulary score was 6.04 grade level with 
a standard deviation of 2. 74. The mean comprehension score was 5. 71 grade 
level with a standard deviation of 2.65. The mean for sex was .50 because 
there were 150 males and 150 females. 
Independent Variables 
The means for these twenty-six variables ranged from .567 to .683 
with the median of the means being .639. The sta:ldard deviations ranged 
from .466 to .496 with the median being .481. 
The mean scores are interpreted as the percentage of the sample 
who passed the specific visual test. Thus, a.t lea$t 40\ of the sample 
failed each of the visual tests. 
Canonical Correlations 
Five Dependent Variables with the 
Twenty-Six Visual Scores 
The dependent variables for this analysis are: age, sex, intelli-
gence, vocabulary grade level scot·e, and comprehension grade level score. 
The twenty-six independent variables are listed in '!'able 5 and in Table 
42. 
The r.esults of the. canonical corr~lation are contained in Table 43. 
The assigned weights for each of the variables are contained in the 
Appendix II, Tables 51 and 52. 
TABLE XXXXIII 
Canonical Variates, Corresponding Correlations, and 
Chi Square 
Canonical Corresponding Chi Degrees 
Variate Sets Canonical Square Freedom 
Correlations 
1 .483 142.62 130 
2 .333 67.03 100 
3 .253 33.66 72 
4 .174 14.91 46 
5 .146 6.16 22 
P·o5 = 154.70 
of 
The canonical coefficient is • 483 for the first c<.monical variate 
set. This statistic corresponds to a Chi Square value of 142.62. 
Neither of tllese statistics an~ significant at the .05 l(!V£~1.. E'urther 
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analysis reveals that the 2nd through ti1e 5th canonical variri.tes are also 
not significant at the .05 level. T'n.l.<s, thr~re is no significC1nt: relat.:..on-
sl1ip b~tween the five dependent varici.blm• 6i.nd t.ne twenty-six visual sc•..Jres. 
Null hypothesis number 37 is accepted. 
The dependent set consists of only age and the independent Get 
consists of the t·wenty-six visual scores. 'J'.'he canonic;:d correlation is 
reported in Table 44. The a.sslgned weights for each of the va.riables are 
reported in Appendix ll, Tiililcs 53 and 5-1. 
TABLE XXXXIV 
Canonical Variates, Corresponding Correlations, and 
Chi Square 
Canonical Corresponding Chi Degrees 
Variate Set Canonical Square Freedom 
Correlation 
l. .409 52.48** 26 
*p.05 - 38.89 **p.01 = 45.64 
of 
The canonical correlation is .409 for the canonical variate set. 
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The Chi Square value is 52.48, which is significant beyond the .01 level. 
Thus, there is a significant relationship between age and the twenty-six 
visual scores. Null hypothesis number 38 is rejected. 
Sex with the 'l'Wenty-Six Visual Scores 
The dependent set consists of sex and the independent set consists 
of the twen. ty-six visual scores. The canonical correlation is reported 
in Table 45. The assigned weights for each variable are reported in 
Appendix II, Tables 55 and 56. 
TABLE XXXXV 
Canonical Variates, Corresponding Correlations and 
Chi Square 
---·---
CartCJni.cal Corresponding Chi Degrees 
Variate Set Canonical Square Freedom 
Correlation. 
--·-..--· 
1 .211 13.06 26 
p.05 = 38.89 
of 
The canon.teal correlation is .211 for the canonical variate set. 
This Chi Square value is 13.06 which is not significa.&t at the .OS level. 
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-Thus, there is no significant relationship between sex and the twenty-six 
visual scores. Null hypothesis number 39 is accepted. 
Intelligence with the Twenty-Six Visual Scores 
The dependent set consists of tl1e intelligence quotients, and the 
independent set consists of the twenty-six visual scores. The canonical 
correlation is reported in Table 46. The assigned weights are contained 
in Appendix II, Tables 57 and 58. 
Canonical 
Variate Set 
TABLE XXXXVI 
Canonical Variates, Correspo~ding Correlations, 
and Chi Square 
Corresponding Chi Degrees 
Canonical Square F'reedom 
Correlation 
()f 
--------
l .305 27.95 26 
p.05 = 38.89 
The canonical correlation is .305. The Chi Square valuE! is 27.95, 
which is not significant at the .05 level. Thus, there. is no siqnifi·-
cant relationship bE::tween the intelligence quotients and the twenty-six 
visual scores. Null hypothesis number 40 is accepted. 
Vocabulary with the Twenty-Six Visual Scores 
The dependent set consists of the vocabulary grade level scores, 
and the independent set consists of the twenty-six visual scort'!s. The 
canonical correlation is reported in Table 47. The assigned weights 
for each of the variables are contained in Appendix II, Tabl~s 59 a.id 
60 respectively. 
Canonical 
Variate Set 
1 
p.05 = 38.89 
TABLE XXXXVII 
Canonical Variates, Corresponding Correlations, 
and Chi Square 
Corresponding 
Canonical 
Correlation 
.269 
Chi 
Square 
21.57 
Degrees of 
Freedom 
26 
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The canonical correlation is .269. The C.,i Square value is 21.57, 
which is not significant at the .OS level. Thus, there is no significant. 
correlation between the vocabulary grade level scores and the twenty-six 
visual abilities. Null hypothesis number 41 is accepted. 
Comprehension with the Twenty-Six Vis~1al Scores_ 
The dependent set consists of only the comprehension grade level 
scores, and the independent set cons is ts of the twenty-six visual scores. 
The canonical correlation is reported in Table 48. The assigned weights 
for each variable are contained in Appendix II, Tables 61 and 62. 
Canonical 
Variate Set 
1 
p.05 = 38.89 
'l'ABLE XXXXVII I 
canonical Variates, Corresponding Correlations, 
and Chi Square 
Corresponding 
Canonical 
Correlation 
.263 
Chi 
Square 
20.59 
Degrees of 
Freedom 
26 
The canonical correlation is .269 •. The Chi Square value is 20.59, 
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...which .is .not significant at the _os level. Thus, there is no significant 
.correlation between the comprehension grade level scores and the twenty-
six visual abilities. Null hypothesis number 42 is accepted. 
Vocabulary and Comprehension with the 
'l'Wenty-Six Visual Scores 
The dependent set consists of the vocabulary and the comprehension 
grade level scores. The independent set consists of the twenty-six 
visual scores. The canonical correlation is reported in Table 49. The 
assigned weights for each variable are contained in Appendix II, Tables 
63 and 64. 
TABLE XXXXIX 
Canonical Variates, Corresponding Correlations, 
and Chi Square 
Canonical 
Variate Set 
l 
2 
p.05 = 69.68 
Corresponding 
Canonical 
Correlation 
.292 
.262 
Chi 
Square 
45.91 
20.43 
Degrees of 
Freedom 
52 
25 
The canonical ry:irre:lation is .292 for the first. variate set a.nd 
.262 for the second variate set. The Chi Square value for the first 
variate set is 45.91, which is not significant at the .OS level. Thus, 
there is no significant .co.rrelation b..~tween the vocabulary and comprehen-
sion grade level scores and the twenty-six visual scores. Null hypothesis 
number 43 is accepted. 
Age and Intelligen~ with Vocabulary and CoIPprehensi_~.:.. 
The dependent set consists of age and the intelligence"quotients. 
·"!'he independent set consists of the vocabular.1 and comprehension grade 
level scores. The canonical correlation is reported in Table 50. The 
assigned weights for each variable are contained in Appendix II, Tables 
64 and 66. 
TABLE L 
Canonical Variates, Corr~.sponding correlations, 
and Chi Square 
Canonical Corresponding Chi 
variate Set Canonical Square 
Correlation 
l .907 515. 788*** 
2 .003 .002 
*p.05 = 9.488 **p.01 = 13.277 **~p.001 = 
Degrees of 
Freedom 
4 
l 
1.£.465 
The canonical correlation for the first canonical variate set is 
.907, and the canonical correlation for the second variate set is .003. 
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The Chi Square value is 515.788 and .002 for the first and second canon-
ical variate sets respectively. The Chi Square of 515. 788 .i.s signifi-
cant beyond the .001 level. Thus, there is a significant relationship 
between age and intelligence with th£~ vocabulary and comprehension grade 
level scores. Null hypothesis number 44 is rejected. 
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S~ of Phase Three 
The results of Phase Three indicate that there is no significant 
relationship exis"tiug between the five dependent variables and the 
twenty-six visun.l sc!o:res. The dep,.end~:?n.t. varia.ble:s were: age, sex, in-
telligence, vocabulary grade leYel scores, and comprehension grade 
level scores. When each of the dependent variables were correlated 
independently with the twenty-six visual scores, no significant relation-
ships resulted, except for age. The variable of age correlated signifi-
1 
can,tly with the twenty-six visual scores. 
Another canonicaJ. analysis used the grade level scores from the 
vocabulary and the comprehevsion tests as the dependent set. The in-
dependent set was comprised of the twenty-six visual scores. The 
results did not :i.nd:i.cate a relationship at the • 05 level. The last 
canonical analysis employed age and intelligence as the dependent set 
and the grade levt:l scores :from the vocabulary and comprehension tests 
as the independent set. The results revealed a significant relationship, 
beyond the .001 level, between these two sets of indices. 
CHAPTER V 
SUMMA.~Y' CONCLUSimm' AND RECOMMENDATIONS 
Chapter 5 vill summarize, draw conclusions, and make recommenda-
tions for each of the three phases of the study. 
Conclusions and Recommendations 
Phase One 
Phase One included m1 ire than twenty-eight thousand persons who 
were evalua.ted by nine visual tests developed by the author and the 
director of the Save Our Sight Program. The purpose of this phase was 
to determine whether certain relationships existed between age, sex, the 
date of the last vist1a.l examination and the nine visual tests. 
The over-all results indicated that certain relationships exist 
between the visu.al tests and the variable of age. The study found that 
approximately 10.3 percent of the 6 to 11 year old sample failed at 
least one ot the visual tests; the children had a muscle imbalance, a 
disease condition, or another abnormality in one or both eyes. This 
finding concurred with that of the U.S. Department of Health, Welfare 
and Jj~ducation' s study E;y:e Exar11ination Findings Among_ Children. 
The adult survey of the U.S. Department of Health, Education and 
Welfare, Honocular-!>J.Eoci.ll~r ,Yisaal Acui !'.I. in A<iul ts found that over 
forty percent of the populat;i on was in need of eye care. With . pre-
scription lenses, the p<::·rcentage of the population in need of eye care 
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decreased to thirty-four percent. The present study found that twenty-
seven percent of the adult population failed at least one visual test. 
The difference in the percentage stems from the fact that this study. 
evaluated nine visual areas, whereas the national survey was only con-
cerned with two visual abilities. 
The two national surveys and the present study conclude that 
certain visual abilities are related to age. The younger a person is, 
the less he is likely to have visual problems. Thus, certain visual 
abilities are related to different age groups, but no age trends could 
be established. 
The present study found that the variable of sex differences is 
related to visual abilities. Females have a higher frequency for muscle 
balance, stereopsis, and color vision than males. These results tend to 
agree with those of the two national surveys. 
Borish (1970) indicates that 9 percent of the males and .5 percent 
of the females have a color disability. The national survey for children 
indicated a 7 percent for males and a 1.4 percent for girls. The present 
study found that 5.5 percent of the males and 1.4 percent of the females 
have this visual problem. 
The national surveys found that females possess strabismus at a 
higher frequency than males. It also found that younger girls (ages 6 
to 11) possess this visual ability at a significant frequency more than 
boys. However, a~er the age of eleven, boys rapidly increase in the 
incidences of this visual problem. The present study found that males 
possess this disability at the .05 level over the females. Thus, the 
results of this section of the study contradict the findings of the 
national surveys. 
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This study also found that males possess far acuity at a higher 
frequency than females. The significant level was .001. The national 
surveys found that males were poorer than females in this visual skill. 
However, the three studies conclude that the older the person is, the 
more the person is likely to have a visual problem in this skill. Thus, 
the younger the child, the more proficiency he has in this visual 
ability. 
The national survey for adults found that near vision decreases 
rapidly with age. The present study concurs with this finding, but also 
concludes that there are no differences due to sex. 
Studies dealing with frequency of visual examinations could not be 
found in the literature. This study found that there are significant 
relationships when a correlation is made between the nine visual 
abilities and the date of the last visual examination. Persons who 
never had a visual examination did significantly better in far acuity, 
muscle balancP., near acuity, stereopsis, field. vision, and glaucoma. 
Thus, it may be inferred that persons visit a vision specialist only if 
they have a visual problem. 
Phase Two 
This phase of the study.attempted to determine the degree to which 
optometrist.a and ophthalmologists agreed with each other's diagnosis 
a.nd with the results of the vision screening tests. This data was 
contained on the white referral card which requested the vision 
speciali~t to identify himself as an optometrist or an ophthalmologist 
and to state whether or not he agreed with t.he vision screening results. 
A review of the vision specialists revealed that 1369 specialists (331 
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ophthallnologists and 1038 optometrists)-responded on the white referral 
card. Thus, 1369 cards were used in analysis. 
The results of the Chi Square Goodness of Fit-Technique revealed 
tpat the ophthalmologists agreed at a significantly higher frequency 
in two of the visual tests. The levels of significance were .001 for 
far acuity and .Ol for near acuity. However, only 602 out of 1369 (44%) 
of the optometrists and ophthalmologists who participated in-phase two 
of the study agreed with the vision screening results for fa~ acuity. 
For near acuity, only 767 out of 1369 (56%) optometrists and ophthal-
mologists who participated in phase two the study agreed with the vision 
screening results. Since these figures are low, i-t is recommended that 
the two tests be revised.and readministered to another large sample. 
The optometrists agreed at a higher frequency than the ophthal-
mologists for near accommodation. The optometrists and ophthalmologists 
agreed 87.7 percent with the vision screening finding. The Chi Square 
value vas significant at the .05 level. It is reco:m.~ended that this 
result be accepted. P..n effort should be made to seek more information 
from ophthalmologists in order to design a new test for this visual 
ability so tha.t the significant level of agreement between the two 
professions rus.y be increased. 
For the other six visual tests, the results did not indicate a 
significant difference in the frequency of agreement between the two 
professions. Furthermore, ·the results showed that both professions 
agreed at high perceutage levels with the vision screening results. 
The percentage of' agree1.uent ra11ged from 95. 5 for color vision to 75. 5 
for stereopsis. Thus, the optometrists and ophthalmologists agreed 
with each other and with the vision screening results. It is 
recommended that these six visual tests remain in the SOS's vision 
screening program. 
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According to this author, in the ideal vision screening program, 
both the optometrists and the ophthalmologists should agree with the 
vision screening results seventy-five percent of the time. Moreover, 
there should be no significant variation in the agreement of these 
results between these two vision specialists. When this phenomena 
occurs, it can be concluded that both vision professions agree as to 
what constitutes a visual problem. It also can be concluded that both 
professions, employing their own procedures, evaluate the visual skills 
to the same degree of proficiency • Thus, the controversy between 
vision and its evaluation will cease. 
Phase Three 
This phase of the study attempted to determine significant rela-
tionships between each of five variables and the twenty-six visual 
scores of an optometric visual examination. The sample for this phase 
involved three hundred students ranging in age from seven to seventeen. 
Thes~ students were randomly selected from the initial 33,116 persons 
from phase one of this study. These students were given an intelli-
gence test, a reading test which revealed a vocabulary grade level 
score and a comprehens.ion grade level score. The researcher was able 
to indicate sex and age from the other data in the study. The data was 
analyzed by the canonical correlation program of SPSS. 
The independent set consisted of the twenty-six visual scores and 
the dependent set consisted of the variables of age, sex, intelligence, 
vocab"ulary scores, and 'the comprehension scores. 
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The first canonical correlation utilized a dependent set which con-
sisted of the variables of age, sex, intelligence, vocabulary grade 
level scores, and comprehension grade ~evel scores. The independent. set 
consisted of the twenty-six visual scores. The results of the analysis 
forced the investigator to accept the null hypothesis at the .05 level. 
However, the .48 canonical correlation and the corresponding Chi Square 
value is significant beyond the .10 level. Thus, a relationship does 
exist between the dependent and independent sets. It can be inferred 
that ninety percent of the dependent variables are related to the visual 
scores. Thus, there is a tendency for a linear correla·tion to exist 
between the two indices. 
When each of the aforementioned variables in the dependent set 
were correlated separately to the independent set, no significant rela-
tionships were found, escept for age. This variate set was significant. 
at the .01 level. Thus this finding concurs with the other findings 
of this study. Age is significantly related to visual abilities. 
Moreover, age may be the influencing variable in the dependent set when 
it is included with the other four variables. 
Another canonical correlation analyzed age and intelligence with 
vocabulary grade level scores and comprehension grade level scores. 
The corresponding Chi Square value was significant beyond the .001 
level. This finding concurs with the results and statements of Chall, 
1967; Cronback, 1970; Hunt, 1961; Travers, 1967; it indicates that 
intelligence is related to reading ability. 
The recommendation of this author is to review the twenty-six 
visual scores from the opto~etric examination and classify them into 
97 
three or four categories, for example: -near point visual abilities, far 
point visual abilities, and functional visual abilities or pathological 
problems. A future researcher could also search through the literature 
and investigate specific syndromes within the twenty-six visual scores. 
Utilizing the above procedures, he would reduce the degrees of freedom 
in the analysis. Consequently several canonical correlations would 
be necessary to thoroughly explore all the possible relationships. The 
researcher would also have to analyze each of the variables independently 
with the new variables which comprise the independent set. 
It is hoped that the results of this study will aid teachers in 
diagnosing reading difficulties as they relate to visual problems. 
Summary 
A vision screening test was administered to 28,224 persons which 
included a wide range of ages for both sexes, all socio-economic levels, 
and many ethnic and minority groups. They resided in fi~y~one 
suburban and rural communities and in various sections of Chicago. 
Initial testing indicated that 49.9% of the sample failed at least one 
of the visual sc:eeening tests. Further analysis usin~ the Chi Square 
Goodness-of-Fit technique revealed certain relationships between the 
vision screening tests and the variables of age, sex, and the date of 
the last visual examination. However, no trends for the vision screen-
. 
ing results were found for age and sex. The date of the last visual 
examination when analyzed with the vision screening results indicated 
"that there is a trend for persons not to visit a vision specialist 
unless they possess a visual problem. 
The next phase of' the study involved only 1369 persons~ This 
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number was obtained from the referral cards which were given to each 
person who failed one of the vision screening tests. Thus, approximately 
eight percent of the sample returned their referral cards. This phase 
also utilized the Chi Square Goodness-of-Fit technique. · Findings in-
dicated that the optometrists and the ophthalmologists agreed among them-
selves with the six vision screening tests. For the near acuity and the 
far acuity tests, it was recommended that they be revised and re-
administered to another large sample. Rationale for the recommendation 
was due to the low percentage of agreement of the optometrists and 
ophthalmologists with the vision screening results. 
Phase three of the study attempted to determine whether or not 
there exists a relationship between the twenty-six scores of an in-
depth optometric examination and the variables of age, sex, intelli-
gence, vocabulary score, and comprehension score. The sample for this 
phase, randomly selected from the original sample, had three hundred 
students (150 males and 150 females) who ranged in age from 7 to 17. 
The data were analyzed by the canonical correlation procedure of the 
SPSS package. 
Analysis of the data revealed that a correlation exists between 
the two variable sets at the .10 level. However, the hypothesis was 
accepted because it did not meet the specified .05 level. Next, each 
of the variables vere correlated with the twenty-six visual scores. 
These m1alyses reveal.ed ·that only age was correlated to the visual 
scores. This finding agreed with the findings in phase one of the 
study. 'l'hia. last correlation technique utilized the variables of age 
and intelligence vith the vocabulary score and comprehension score. 
Results of this analysis indicated that a high relationship exists 
between these variables. 
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These results were expected since the twenty-six visual scores, 
acted as one variable in the correlation procedures. Further research 
dividing the visual scores into more than one variable is recommended.· 
The main implication of these findings is that visual abilities 
are related to vocabulary scores, comprehension scores, age, sex, and 
intelligence. 
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APPENDIX I 
Vision Screening Tests 
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Vision Screening Test 
Test #1 - Far Acuity 
Method -
l - Greet the person to be screened by taking his registration card and 
acknowledge them by name. Ask the client to sit down in the chair 
facing the test unit. 
2 - If the client wears glasses for distance or bifocals, test him with 
the glasses on. If the client wears glasses for reading, have him 
remove the glasses. 
3 - Cover one eye with the registration card, using the card as an 
occluder. 
4 - Quickly occluding the other eye, press the 20/30 switch, one side, 
CZR, and then the other side, HOC. Have the client repeat the 
letters seen. 
Evaluation -
1 - If the person being screened has read the letters with dispatch 
(not hesitating or too slowly) and with each eye separately, 
make the test for Far Acuity with an "S" for satisfactory. 
2 - If the client could not read the l~tters with either or both 
eyes or read them poorly or too slowly, ma.rk the card "U" for 
unsatisfactory. 
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Vision Screening Test 
Test #2 - Hyperopia 
Method -
l - Greet the person to be screened by taking his registration card and 
acknowledge them by name. Ask the client to sit down in the chair 
facing the test unit. 
2 - Ask the client to place the pair of 1.75 plus lens (hyperopia 
glasses) in front of his eyes or in front of the glasses which he 
is wearing. 
3 - With the 1.75 plus lens glasses in place, press the 20/30 switch and 
ask the client to read the letters. 
Evaluation -
1 - If the letters are blurred, and the client cannot read tht"!m with 
dispatch, do not press any more switches. Mark "S" for satisfactory 
on the registration card. 
2 - If the client can read the letters of the 20/30 switch, check this 
visual ability with several more letters with the 20/30 switch. 
3 - If the client can read all of the letters with dispatch, mark the 
card with a "U" for unsatisfactory. 
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Vision Screening Test 
Test #3 - Near Acuity 
Method -
1 - Greet the person to be screened by taking his registration card and 
acknowledge them by name. Ask the client to sit down in the chair 
facing the test unit~' 
2 - If the client wears glasses for distance, have him remove them. If 
the client wears glasses for reading or bifocals, test him with the 
glasses on. 
3 - Holding the registration card, first over the front of one eye and 
then over the other, hold the near point reading card at 14 in~..hes 
and in light. 
4 - Ask the client to read the letters or words aloud to you. If they 
cannot read letters or words, have them read the numbers or 
identify the characters. 
Evaluation -
1 - If the client can read one eye at a time the letters or words 
corre-:tly with dispatch, mark the card with an "S" for satisfactory. 
2 - If the client cannot read the letters, words, numbers, or identify 
the characters with both eyes, one eye at a time, mark the card 
with a "U" for unsatisfactory. 
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Vision Screening Test 
Test #4 - Near Accommodation 
Method -
1 - This test should follow the near acuity test immediately. 
2 - As soon as it has been determined that the client has satisfactory 
near acuity, ask him to put on a pair of minus 3.5 glasses. Direct 
his attention to the same letters, words. numbers, or characters 
as in the near acuity test and ask them to read or identify the 
stimuli outloud. 
Evaluation -
1 - If the client can read the letters, words, numbers, or identify the 
characters correctly and with dispatch, mark the card with an "S" 
for satisfactory. 
2 - If the card is blurred, and the client is unable to read the card, 
mark the card with a "U" for Wlsatisfactory. 
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·vision Screening Test 
Test ts - Muscle Balance 
Method -
1 - Greet the person to be screened by taking his registration card and 
a~"lowledge them by nane. Ask the client to sit down in the chair 
facing the test u.~it. 
2 - Ask the client to look at the red dot and direct it into the red 
circle in the rectangle. 
3 - Lower the projected red dot from the center of the target. Ask the 
client to put on the red and green glasses. 
4 - With the glasses in place, ask them to direct the red dot ir.to the 
red circle. 
Evaluation -
l - If the client can direct the red dot any place l.n the rectanql.a 
without touching the perimeter lines, mark the card with an "S" 
for satisfactory. The dot does not have to :i.;e placed in the circle. 
2 - If the ud dot touches the perimeter lines er if t..he red dot is 
outsiC.e of the rectangle, mark the card with a "TJ" for unsatisfactor:J', 
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Vision Screening Test 
Test i6 - Stereopsis 
Method -
1 - Greet the person to be screened by taking his registration card and 
acknowledge them by name. Ask the client to sit down in the chair 
facing the test unit. 
2 - Adjust the position of the test chart so that it is about 16 inches 
away. 
3 - If the client has glasses for distance, ask him to remove them. 
Ask the client to put on the polaroid glasses. 
4 - Ask the client to grasp the outer wing of the fly with his thumb 
and forefinger. Be sure that the client is grasping where the fly 
appears to be and not where he know it is. 
Evaluation -
1 - - If the client grasps the wing 1/2 to l inch in front of the chart, 
mark the card with an "S" for satisfactory. 
2 - If the client performed unsatisfactorily, ask him to read the two 
letters below the fly. If he can read the two letters, mark the 
card with an "S" for satisfactory. 
3 - If the client can read the letters, mark the card with a "U" for 
unsatisfactory. 
115 
Vision Screening Test 
.Test #7 - Color Perception 
Method -
l - Greet the person to be screened by taking his registration card and 
acknowledge them by name. Ask the client to sit down in the chair 
facing the test unit. 
2 - Using a series of 8 color plates known as the Ishihoia Testi ask 
the client to indicate the nu:nber(s) which appear(s) in each of the 
plates. 
Plate 1 Number 12 
Plate 2 Number 8 
Plate 3 Number 29 
Plate 4 Number 5 
Plate 5 NUlllber 74 
Plate 6 Nwrlher 45 
Plate 7 Number 5 
Plate 8 No number 
3 - Allow only 3 seconds per card. 
4 - Younger children could trace the number with their finger. 
Evaluation -
l - If the client is able to see the numbers in all 8 plates, mark the 
card "S" for satisfactory. 
2 - If the client cannot see the numbers in any of the 8 plates, mark 
the card "U" for unsatisfactory. 
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Vision Screening Test 
Test #8 - Visual Field 
Method -
1 - Greet the person to be screened by taking his registration card and 
acknowledge them by name. Ask the client to sit down in the chair 
facing the test unit. 
2 - Focus a 3nun white light upon the screen, just below the fixation 
point using a 40" square white screen with segmented circles 
centering on a central red fixation point. This procedure will in-
dicate the location and size of a person's oval blind spots. 
3 - Explain to the client that it is normal to have two blind spots, one 
in each eye. 
4 - Holding the registration card over the left eye as an occluder, ask 
the client to fixate the right eye on the red fixation point. 
Remind the client that he should not follow the movement of the dot 
but should only be aware of it as it moves. 
5 - Move the dot slowly to the right into the right eye blind spot and 
ask the client to say "Off" the moment the light disappears. Ask 
them to say "On" when it reappears. 
6 - Make a general search of the screen to see if there are any othe;:-
blind spots. 
7 Plot· the approximate size and location of the blind spot. 
8 - Repeat for the left eye. 
Evaluation -
1 - If the client's blind spot is within the normal range, mark the 
card with an "S" for satisfactory. 
2 - If the client's blind spot is outside the normal range or if he has 
more than two blind spots, mark the card "U" for unsatisfactory. 
APPENDIX II 
Assigned Weights for the Dependent and Independent Variables 
TABLE LI 
Assigned Weights for Age, Sex, Intelligence, Vocabulary 
and Comprehension as t.he Dependent Variable 
Dependent variable 
1 2 3 4 
Sex 0.03413 -0.44772 -0.27244 0.76070 
Age l. 48371 -0.89286 -0.81897 -1.15029. 
Intelligence -0.26535 -0.83786 -0.58608 -0.40713 
Vocabul,~ry 
-0.31376 -0.62195 3.01438 1.31456 
Comprehension -0.45639 1. 73656 -2.43994 0.18161 
117 
5 
0.39997 
0.52171 
-0.25722 
-1.48859 
0.34298 
118 
TABLE LI! 
Assigned Weights for each of the Twenty-six Visual 
Scores as the Independent Variable 
Independent 
Varii\ble Canonica.l Variates 
Optometric 
Vision Test 1 2 3 4 5 
1 -0.27148 0.02916 -0.00985 0.24746 -0.14627 
2 -0.04541 0.06551 -0.11831 -o. 34797 0.14614 
3 -0.16438 0.11218 -0.13205 -0.47625 -0.11772 
4 -0.17145 0.01398 0.03844 -0.28900 0.24929 
5 -0.16699 0.34331 -0.46445 0.10482 -0.16855 
6 -0.12488 0.05197 0.09557 o. 39385 0.05764 
7 -0.20087 0.06907 0.09680 0.10119 -0.37417 
8 -0.13932 0.11106 0.16621 -0.03460 0.645(0 
9 -0.11069 -0.22242 -0.01868 0.05641 0.14977 
10 -0.13465 0.08498 0.08198 0.03804 -0.17152 
11 -0.05866 -0.16078 0.08889 -0.24392 -0.09666 
12 -0.39277 0.18988 0.15069 0.17985 0.18514 
13 -0.35445 -0.20581 -0.03049 0.01391 0.01710 
14 -0.00927 -0.18309 -0.41922 -0.00837 0.16153 
15 -0.39534 -0.10333 0.36473 0.00576 -0.12069 
16 
-0.06091 -0.59341 0.05038 0.13757 -0.25290 
17 0.18480 0.00333 
-0.05518 -0.03010 -0.06205 
18 -0.20352 0.01296 -0.08810 0.04480 -0.22037· 
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19 -0.05513 0.34408 0.19818 -0.07153 0.03514 
20 -0.02378 -0~33224 -0.44518 .0-.-12343 0.05731 
21 -0.04872 -0.06358 -0.03416 0.05062 0.29703 
22 -0.18365 -0.13087 -0.20269 -0.32619 -0.00112 
23 -0.07850 0.15703 -0.28905 0.25162 0.19476 
24 -0.06236 0.33441 -0.12018 -0.12865 -0.16905 
25 -0.08064 0.05641 0.07895 -0.15848 0.06322 
26 -Oell985 -0.04294 0.25835 -0.1320(3 0.27334 
TABLE LIII 
Assigned Weight of Age as the Dependent Variable 
Dependent 
Variable 
Age 
Canonical Variate 
1.00000 
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TABLE LIV 
Assigned Weights for the Twenty-six Visual Scores 
Independent 
Variable 
Optometric 
Vision Test 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
as the Independent Yariable 
Canonical Variate 
1 
-0.22214 
-0.07509 
-0.14949 
-0.23384 
-0.06561 
-0.12269 
-0.13645 
-0.27512 
-0.12579 
-0.11032 
-0.06424 
-0.42789 
-0.33994 
0.02213 
-0.41170 
-0.00524 
0.19665 
-0.14351 
121 
122 
35 -0.09600 
36 0.03994 
37 -0.09221 
38 -0.16751 
39 -0.05836 
40 -0.02525 
41 -0.11070 
42 -0.20873 
Dependent 
Variable 
Sex 
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TABLE LV 
Assigned Weight for Sex as the Dependent Variable 
Canonical Variate 
J. 
l.00000 
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TABLE LVI 
Assigned Weights for Each of the Twenty-Six Visual Scores 
as the Independent Variable 
Independent 
Variable Canonical Variate 
Optometric 1 
Vision Test 
17 0.04011 
18 
-0.19888 
19 
-0.41312 
20 
-0.15609 
21 
-0.13707 
22 0.18740 
23 
-0.15909 
24 0.18705 
25 0.20782 
26 
-0.12932 
27 
-0.11239 
28 
-0.06201 
29 0.08301 
30 0.25462 
31 
-0.12736 
32 0.36613 
33 0.00836 
34 
-0.06979 
125 
35 -0.31060 
36 0.40409 
37 0.16385 
38 -0.11354 
39 0.16777 
40 -0.33494 
41 -0.15019 
42 
-0.05155 
TABLE LVII 
Assigned Weight for Intelligence as the Dependent Variable 
Dependent 
Variable 
Intelligence 
Canonical Variate 
1.00000 
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TABLE LVIII 
Assigned Weights for Each of Twenty-Six Visual Scores 
Independent 
Variable 
Optometric 
Vision Test 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
as the Independent ~ariable 
Canonical Variates 
.1 
0.19481 
0.01425 
0.15691 
0.04508 
0.10501 
-0.02152 
0.16416 
-0.07679 
0.16489 
0.06120 
0.15013 
0.04047 
0.36570 
0.20531 
0.24399 
0.43537 
-0.08959 
0.21943 
127 
128 
35 -0.23412 
36 0.33153 
37 -0.00702 
38 0.29157 
39 
-0.01777 
40 
-0.05678 
41 
-0.01087 
42 
-0.04672 
TABLE LIX 
Assigned Weight for Vocabulary as the Dependent Variable 
Dependent 
Variable 
Vocabulary 
Canonical Variate 
1.00000 
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TABLE LX 
Assigned Weights for each of the Twenty-six Visual Scores 
--
Independent 
Variable 
Optometric 
Vision Test 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
as the Independen~ Variable 
Canonical Variate 
1 
-0.11262 
-0.16155 
-0.17691 
-0.32539 
0.03103 
-0.05473 
-0.00183 
-0.43189 
-0.15125 
-0.04314 
-0.08305 
-0.39238 
-0.31201 
-0.02402 
-o. 34431 
0.06006 
0.18710 
130 
131 
34 -0.05769 
35 -0.09631 
36 0.03692 
37 
-0.15463 
38 
-0.20696 
39 
-0.04636 
40 0.01781 
41 
-0.14228 
42 
-0.28934 
TABLE LXI 
Assigned Weight for Comprehension as the Dependent Variable 
Dependent 
Variable 
Comprehension 
Canonical Variate 
1.00000 
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TABLE LXII 
Assigned Weights for each of the Twenty-six Visual Scores 
Independent 
Variable 
Optometric 
Vision Test 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
as.the Independent Variable 
Canonical Variate 
1 
-0.08038 
-0.10465 
-0.10035 
-0.30292 
0.23904 
-0.05354 
-0.00061 
-0.46302 
-0.18265 
-0.03465 
-0.13808 
-0.33763 
-0.31415 
0.04299 
-0.42021 
-0.09502 
0.17974 
-0.01820 
133 
134 
35 -0.05662 
36 0.07244 
37 -0.14662 
38 -0.16543 
39 0.07538 
40 0.12869 
41 -0.13663 
42 -0.34072 
TABLE LXIII 
Assigned Weights for Vocabulary and Comprehension as the 
Dependent 
Variables 
Vocabulary 
Comprehension 
Dependent Variable 
Canonical Variates 
1 2 
-3.01196 -0.47031 
2.69102 1.43231 
135 
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TABLE LXIV 
Assigned Weights for Each of the Twenty-si'>c visual scores 
as the Independent Variable 
Independent 
Variable Canonical Variates 
Optometric 
Vision Test 
17 0.11786 -0.06112 
18 0.19490 -0.07238 
19 0.24800 -0.05880 
20 0.16894 -0.27812 
21 0.49395 0.32837 
22 0.02215 -0.05049 
23 0.00360 0.00001 
24 0.07629 -0.45670 
25 
-0.02302 -o. H3937 
26 0.03577 -0.02896 
27 0.10435 -0.15826 
28 0.27083 -0.29566 
29 0.10450 -o. 30071 
30 0.17108 0.07334 
31 -0.06316 -0.43747 
32 -0.39750 -0.16545 
33 
-0.08365 0.16791 
34 O.l.1611 0.00168 
137 
35 0.13018 -0.03487 
36 0.07322 0.08623 
37 0.07383 -0.13599 
38 0.17355 -0.13778 
39 0.31177 0.13064 
40 0.26284 0.17624 
' 
41 0.06374 -0.12761 
42 
-0.02298 -0.34981 
TABLE LXV 
Assigned Weights for Age and Intelligence as the 
Dependent 
Variable 
Age 
Intelligence 
Dependent Variable 
1 
0.95638 
0.26786 
Canonical Variates 
2 
-0.29333 
0.96382 
138 
TABI.E LXVI 
Assigned Weights for Vocabulary and Comprehension as the 
Independent 
Variable 
Vocabulary 
Comprehension 
Independent Variable 
1 
0.94926 
0.05355 
2 
-2.89690 
3.04799 
139 
140 
TABLE XVIII 
Near Acuity and Sex 
Pass Fail 
Sex Number Percentage Number Percentage 
Males 6809 79.0 1807 21.0 
Females 9074 78.6 2465 21.4 
Totals 15883 78.8 4272 21.2 
Chi Square = .43 
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